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PEBFACE. 


This  selection  of  medical  lectures  and  essays,  while  containing 
some  recently  written  chapters  and  sections,  is,  for  the  most 
part  a  reprint  of  papers  which  have  been  published  in  various 
forms  and  at  different  times,  during  the  last  thirty  years  or 
more.  In  bringing  together  and  carefully  revising  some  of  my 
published  writings  relating  to  subjects  which  I  have  been  led 
to  investigate  with  more  than  ordinary  care  and  diligence,  my 
main  object  has  been  to  communicate  to  the  profession  my 
latest  and  most  matured  opinions  on  such  interesting  and  much 
debated  questions  as,  for  instance,  the  pathology  and  treatment 
of  cholera  and  of  the  various  forms  of  Bright's  disease  of  the 
kidneys,  the  relation  of  membranous  croup  to  diphtheria,  the 
proximate  cause  of  epileptiform  convulsions,  &c. 

I  am  not  without  the  hope  of  convincing  every  unpre- 
judiced reader  that  the  key  to  the  solution  of  some  of  the 
most  important  pathological  problems  is  to  be  found  in  a 
correct  appreciation  of  the  power  possessed  by  the  muscular- 
walled  arterioles  to  regulate  and,  under  certain  conditions, 
to  entirely  arrest  the  circulation  of  the  blood.  That  a  dis- 
regard or  misinterpretation  of  the  now  well-established  phy- 
siological functions  of  these  powerful  agents  in  controlling 
the  movement  and  distribution  of  the  blood  has  been  the 
source  of  grave  pathological  errors  has,  it  is  believed,  been 
conclusively  proved  in  the  following  pages. 

My  endeavour  to  demonstrate  the  correlation  of  various 
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pathological  phenomena  has  led  to  the  repetition  of  some 
statements  of  fact  and  doctrine — a  repetition  which  is  neither 
undesigned  nor,  it  is  hoped,  without  practical  advantage. 

I  have  to  express  my  especial  obligation  to  two  friends 
who  have  rendered  me  much  assistance  in  the  preparation  of 
this  work.  To  my  colleague  Dr.  Tirard  I  am  indebted,  not 
only  for  the  labour  of  reading  and  correcting  the  proof-sheets, 
but  also  for  many  valuable  suggestions ;  and  another  friend, 
who  prefers  to  remain  anonymous,  has  done  me  and  my  readers 
the  great  service  of  preparing  the  very  full  and  complete  index. 

Since  two  of  the  authors  whom  I  have  had  frequent  occa- 
sion to  quote  have  received  from  Her  Majesty  the  well- 
deserved  honour  of  knighthood  while  these  pages  were  passing 
through  the  press,  it  may  be  well,  though  perhaps  scarcely  ne- 
cessary, to  mention  that  Dr.  Garrod  and  Mr.  John  Simon,  who 
are  quoted  in  the  earlier  chapters,  are  identical  with  Sir  Alfred 
B.  Garrod  and  Sir  John  Simon,  whose  names  appear  later. 

II  Savile  Row:  September,  1887. 


CONTENTS. 


CHAPTER  I. 

PAGE 

INTRODUCTORY  ADDRESS  ON  MEDICAL  WORK  AND 

MEDICAL  DUTY  1 


CHAPTER  II. 
THE  PHYSIOLOGY  OF  THE  CIRCULATION. 

The  Structure  of  the  Arteries,  Arterioles,  and  Capillaries   .       .       .  .14 

The  Vaso-motor  Nervous  System  18 

The  Physiology  of  the  Circulation — Influence  of  the  Heart,  the  Large 

Elastic  Arteries,  and  the  Muscular  Arterioles        .       .       .       .  .19 
The  Phenomena  of  Asphyxia  or  Apnoea  illustrated  by  Post-mortem  Appear- 
ances and  by  Experiments  21 

Nitrous  Oxide  Anaesthesia  :  the  Symptoms  and  their  Physiological  Explana- 
tion  33 

CHAPTER  III. 

ON    CERTAIN    PHYSICAL    PHENOMENA   CONNECTED    WITH  THE 
CIRCULATION,  RESPIRATION,  SECRETION,  AND  ABSORPTION. 

Facts  proving  rapidity  of  Absorption  and  Elimination   3G 

Effect  of  Overfulness  and  of  Depletion  of  Blood-vessels — Venesection 

lowers  the  Density  of  the  Blood   39 

Action  of  a  Hydragogue  in  removing  Dropsy — Mere  Diarrhoea  does  not 

thicken  the  Blood   40 

Influence  of  Venous  Engorgement  in  causing  Blood-thickening  .       .  .42 

Explanation  of  the  Blood-thickening  during  the  Collapse  Stage  of  Cholera  43 


CHAPTER  IV. 

ON  SOME  RESULTS  OP  A  RETROGRADE   ENGORGEMENT  OF  THE 

BLOOD-VESSELS. 

The  Lung  contains  two  sets  of  Blood-vessels  :  Pulmonary  for  Respiration, 

Bronchial  for  the  Nutrition  of  the  Lung  and  Pleura     .       .       .  .46 
State  of  Pulmonary  and  Bronchial  Vessels  in  the  Collapse  Stage  of  Cholera  47 
Comparison  of  Spasmodic  Asthma  with  Spasmodic  Cholera,  Acute  and 
Chronio  Apnoea  48 


x  CONTENTS 

PAOK 

Hremoptysis  of  ABthma  49 

Case  of  Tricuspid  Regurgitation  51 

Conditions  of  the  Sound  Lung  in  cases  of  Ono-sided  Pneumonia  or  Pleurisy 

— Effect  of  Vesicular  Emphysema  on  the  Bronchial  Vessels     .       .    .  52 
Results   of  Impeded  Circulation  through  the  Liver — The  Circulation 
through  the  Liver,  the  Kidney,  and  the  Lung  compared  and  contrasted — 
The  Results  of  Impeded  Circulation  through  each  of  these  Organs.      .  53 

CHAPTER  V. 

THE  ACTION  OP  BLOOD-LETTING,  HEAT,  COLD,  AND  IRRITANTS 
IN  THE  TREATMENT  OF  DISEASE. 

* 

Venesection — Changes  of  Fashion  in  regard  to  it  56 

The  main  use  of  it  is  to  relieve  Over-distension  of  the  Venous  System — 

Typical  Case  57 

Dr.  John  Reid's  Experiments  on  Dogs  58 

The  Cases  in  which  Venesection  is  most  beneficial  are  those  in  which  thei-e 
is  Impeded  Circulation  through  the  Lungs,  including  the  Collapse  Stage 

of  Cholera  58 

A  Feeble  Pulse  does  not  contraindicate  Venesection  59 

Local  Bleeding,  its  Action  in  Relieving  the  Pain  of  Pleurisy,  &c.       .  .61 
Hot  Fomentations,  Poultices,  &c,  act  by  diverting  Blood  to  the  Surface- 
Marvellous  Effect  of  Hot  Saline  Injection  into  the  Veins  during -the 

Collapse  Stage  of  Cholera  64 

Harvey's  Experiment  with  Chilled  Blood — Hot  and  Cold  Applications  for 

different  forms  of  Headache  65 

Dry  Cupping — Cold  Applications  66 

Counter-irritants  67 

Summary  . .       .       .  .68 

CHAPTER  VI. 
THE   PATHOLOGY  AND  TREATMENT  OP  EPIDEMIC  CHOLERA. 

Prologue .  70 

Sec.  I.  The  Relation  between  the  Symptoms  of  Collapse  and  the  Loss  of 

Liquid  by  Vomiting  and  Purging  73 

Seo.  II.    The  Symptoms  of  Collapse  are  not  such  as.  an  excessive  Drain 

of  Liquid  from  the  Blood  would  be  likely  to  give  rise  to    .       .       .    .  78 
Seo.  III.    The  Effect  of  Various  and  Opposite  Modes  of  Treatment  on  the 
Symptoms  of  Collapse  affords  no  Support  to  the  Theory  that  a  Drain  of 
Liquid  from  the  Blood  is  the  essential  or  the  chief  Cause  of  that  Con- 
dition    .       .  81 

Seo.  IV.    The  Mode  of  Communication  of  Cholera  89 

Sec.  V.  Statement  of  Facts  in  Support  of  the  Theory  that  the  Poison— 
the  Infecting  Material  of  Cholera— enters  the  Circulation  before  it  gives 
rise  to  the  Characteristic  Gastro-intestinal  Symptoms  ....  95 

Seo.  VI.    The  Pathology  of  Choleraic  Collapse  107 

Seo.  VII.    The  Physical  and  Chemical  Characters  of  the  Blood       .      .  140 


CONTENTS  xi 

PAGE 

Sic.  VIII.   The  Physical  and  Chemical  Characters  of  the  Intestinal  Dis- 
charges   146 

Sec.  IX.   The  Stage  of  Eeoction  with  or  without  Consecutive  Fever      .  148 

Sec.  X.   Prognosis   150 

Sec.  XI.   The  Treatment  of  Cholera  and  Choleraic  Diarrhoea  .      .       .  157 


CHAPTER  VII. 
LECTURE  ON  DELIRIUM  TREMENS,  ITS  SYMPTOMS,  PATHOLOGY, 


AND  TREATMENT. 

Symptoms  183 

Dreams,  Spectral  Visions,  &o  184 

Occasional  Violence   185 

The  Delirium  often  begins  after  Alcohol  has  been  Withdrawn — Traumatic 

Delirium  186 

Tendency  to  Suicide — Sudden  Death  from  Struggling  with  Attendants — 

Heart  often  Fat  and  Weak  187 

Urine  often  Albuminous  189 

Delirium  from  Exhaustion  apart  from  Use  of  Alcohol  189 

Various  Modes  of  Treatment  in  Accordance  with  Pathological  Theories  190-192 
General  Eules  for  Treatment — Guard  against  Suicide — Best  Means  of  Be- 

straint  192 

Feeding  is  of  Prime  Necessity  193 

Cautious  Use  of  Opium — Danger  of  Large  Doses  194 

Alcohol— Chloroform — Chloral — Tincture  of  Digitalis  195 

Preventive  Measures  196 


CHAPTER  VIII. 

ON    SOME    NERVOUS    DISORDERS    THAT    RESULT   FROM  OVER- 
WORK OR  MENTAL  SHOCK  AND  ANXIETY. 

SECTION  I. 

Case  1.  Distressing  Nervous  Symptoms  of  a  Year's  Duration,  the  Result  of 


a  Carriage  Accident,  removed  by  a  Few  Doses  of  Chloral  at  Bedtime    .  199 

Case  2.  Epilepsy  and  other  grave  Nervous  Disorders  of  Seven  Years'  Dura- 
tion, the  Exciting  Cause  having  been  the  Shock  of  a  Fatal  Accident  to 
a  Child   .   '  201 

Case  3,  Nervous  Symptoms  of  Four  Years'  Duration,  the  Eesult  of  the 
Patient's  House  having  been  struck  by  Lightning,  removed  by  the  Tem- 
porary Use  of  Chloral  and  Change  of  Air  202 

Case  4.  Nervous  Symptoms,  the  Eesult  of  intense  Business  Anxieties,  re- 
moved by  the  Temporary  Use  of  Opium  204 

Case  5.  Nervous  Disorder,  the  Eesult  of  Overwork,  removed  by  the  Tem- 
porary Use  of  Chloral  205 

Case  6.  Insomnia,  with  Herai-hyperresthesia,  removed  by  Four  Small  Doses 
of  Chloral   t  206 

The  more  common  Sources  of  Mental  Shock,  Anxiety,  and  Nervous  Dis- 
order .        .  onT 


*"  CONTENTS 


SECTION  II. 

page 

Symptoms  and  Results  of  Overwork,  Mental  Shock,  and  Anxiety  .  209 

Insomnia — Distressing  Dreams— Somnambulism  210 

Sense  of  Exhaustion — Anxious  Expression  of  Countenance— The  'Anxious 

Eye'  211 

Loss  of  Appetite  and  Weight — Dyspeptic  Disorders  213 

Glycosuria — Palpitation,  with  a  Dread  of  Heart-disease      .       .  .  214 

SECTION  III. 

Some  of  the  More  Formidable  Disorders  of  the  Nervous  System  the  Result 
of  Mental  and  Emotional  Influences — Epilepsy  

Case  7.  Delirium,  and  at  length  Epilepsy,  the  Result  of  Anxiety  caused  by 
a  Drunken  Wife  

Delirium  from  Fright  

Temptation  to  Suicide  

Case  8.  Mania  and  Epilepsy  the  Result  of  Suppressed  Pecuniary  Anxieties 

Case  9.  Mania  and  Fatal  Epilepsy  the  Result  of  Anxiety  caused  by  an  Un- 
happy Marriage  

Case  10.  Chorea  the  Result  of  Fright  

Case  11.  Hysterical  Gloom  from  Overwork  and  Anxiety  .... 

Case  12.  Distressing  Choking  Attacks  removed  by  Amputating  an  Elon- 
gated Uvula  


SECTION  IV. 

Principles  of  Treatment — Ascertain  and  remove  the  Cause  of  the  Symptoms  22G 
Case  13.  Insomnia  and  Nervous  Disorders  of  Many  Months'  Duration  re- 


moved by  a  Few  Doses  of  Opium  227 

Chloral  a  More  Valuable  Soporific  than  Opium  when  there  is  no  Pain       .  228 

It  sometimes  flushes  the  Face  228 

Precautions  to  be  observed  229 

Cases  Most  and  Least  Amenable  to  Treatment  231 

Case  14.  An  Intemperate  Man  assisted  to  abstain  by  the  Temporary  Use  of 

Opium   .   232 

The  Careful  Use  of  Alcoholic  Stimulants  sometimes  Beneficial  .  .  .  233 
Case  15.  Maniacal  Excitement  successfully  treated  by  the  Wet  Pack  after 

Chloral  had  failed  234 


CHAPTER  IX. 

THE  PATHOLOGY  AND  TREATMENT  OF  EPILEPSY. 

Prologue  .   236 

Epilepsy  not  the  Result  of  Congestion,  but  of  Sudden  and  Extreme  Anaemia 

of  the  Brain  237 

Experiments  of  Kussmaul  and  Tenner  238 

Convulsions  from  Sudden  Arrest  of  the  Pulmonary  Circulation  by  Air  or 

SaltB  of  Soda  in  Veins,  by  Embolism,  by  Acute  Apncea ....  239 


CONTENTS  nii 

PAQK 

Evidence  as  to  Cerebral  Anaemia  resulting  from  Arterial  Spasm    .       .    .  242 

Two  Classes  of  Cases,  Nervous  and  Toxrcmic  244 

Epilepsy  is  Cerebral  Collapse  ;  Cholera  Collapse  is  Pulmonary  Epilepsy  .  246 
Partial  Epilepsy  a  Result  of  Spasm  in  Limited  Arterial  Regions       .       .  247 

Comparison  of  Epilepsy  and  Syncope  249 

Rational  Principles  of  Treatment  in  the  Two  Classes  of  Epileptic  Cases  .  251 
The  Action  of  Chloroform,  of  Chloral,  and  of  Bromides  .  ...  252 

CHAPTER  X. 
THE  PATHOLOGY  AND  TREATMENT  OF  EIGOES. 

The  Phenomena  of  Rigors  254 

The  Various  Circumstances  under  which  they  occur  255 

Their  Relation  to  Epileptic  Convulsions  256 

Both  Rigors  and  Convulsions  may  result  from  Toxaemia  or  from  a  purely 
Nervous  Reflex  Influence— As  Epilepsy  has  for  its  Proximate  Cause 
Anaemia  of  the  Cerebrum,  so  the  Proximate  Cause  of  Rigors  is  Anosmia 

of  the  Spinal  Cord  257 

Rigors  are  Spinal  Epilepsy  258 

Comparison  of  the  Cold  Stage  of  Ague  with  the  Collapse  of  Cholera  .  .  259 
Explanation  of  the  Rigors  which  follow  Hot  Saline  Injections  into  the 

Veins  of  Cholera  Patients  260 

The  Prognosis  and  the  Principles  of  Treatment— Chloroform  stops  Rigors 

as  it  stops  Convulsions  261 

Case  of  Constant  Rigors  and  Coldness  from  Pressure  of  a  Dislocated  Axis 

on  the  Cord  262 

Another  Case  of  Frequent  Cold  Chills  from  Pressure  of  an  Enlarged  Odon- 
toid Process  on  the  Cord  264 

CHAPTER  XI. 
A  LECTURE  ON  HYSTERIA. 

Various  Forms— Hysterical  Paroxysm  266 

Distinction  between  Hysteria  and  Epilepsy— Epileptiform  Hysteria      .    .  268 

Exciting  Causes  269 

Globus  Hystericus  sometimes  occurs  in  Men—  Case  270 

Mock  Diseases — Peritonitis— Spinal  Irritation— Pain  in  the  Feet  .  .271 
Hysterical  Breast— Paralysis— Durable  Contraction  of  Limbs       .       .    .  272 

Affection  of  Special  Senses  273 

Extreme  Neurasthenia  and  Emaciation  274 

Aphonia — Spasm  of  Larynx       .       .  274 

Loud  Cough— Dysphagia— Vomiting— Hysterical  Joints       .       .       .    .  275 

Feigned  and  artificially  acquired  Diseases  276 

Haemoptysis—  Cases— Haematemesis — Cases  277 

Retention  and  Suppression  of  Urine  278 

Hysterioal  Ischuria   279 


xiv 


CONTENTS 


PA01 

Artifloial  Bkin-eruptions  and  Bleeding  Ulcers— A  Hair-pin  and  a  Calculus 


in  the  Bladder  280 

Artificial  Gastric  Fistula — A  Finger  destroyed  by  Caustic      .      .      .  281 

Two  Cases  of  Hysteria  in  Young  Men  282 

Treatment  of  Paroxysm  283 

Compression  of  Ovary — Treatment  in  the  Intervals  284 

Remedies  for  Special  Symptoms — Cases  of  Extreme  Emaciation  and  Ex- 
haustion successfully  treated  by  Dr.  Weir  Mitchell  and  Dr.  William 
Playfair   285 

CHAPTEE  XII. 

A  PEOULIAB  FORM  OF  NERVOUS  APNCEA  :  ITS  PHYSIOLOGY 

AND  TEEATMENT. 

Nervous  Palpitation  and  Dyspnoea  while  reading  aloud      ....  286 

Illustrative  Case  287 

Physiological  Explanation— Means  of  Prevention  288 

Suspended  Breathing  during  Laryngoscopic  Examination  and  while  sitting 
to  a  Photographer  289 


CHAPTER  XIII. 

LECTURE  ON  THE  PATHOLOGY  OF  COMA  AND  ANESTHESIA. 

Coma— Definition — Various  Conditions  under  which  it  occurs   .      .      .  290 
One  Condition  common  to  all  is  a  suspended  or  lessened  Oxidation  of  Brain- 
tissue    .    '  .      .  .  291 

Conditions  essential  for  Oxidation  of  Brain-tissue — Free  movement  of  duly 
Oxygenised  Blood  and  Freedom  from  any  Agent  which  prevents  the 

Blood  from  Giving  up  Oxygen  to  the  Tissues  291 

Coma  of  Epilepsy,  of  Syncope,  and  of  Uraemia — Impeded  Return  of  Venous 

Blood  '  .      .      .      .    '  .  .  292 

Pressure  of  Depressed  Bone  or  a  Tumour  on  the  Brain  ....  293 
Ansesthesia  from  Extreme  Cold — Ligature  of  a  Main  Artery  .  .  .  .  294 
Coma  from  Apncea — Inhalation  of  Nitrous  Oxide  or  Pure  Nitrogen  .  .  295 
Chloroform,  Ether,  &c,  impede  Oxidation — Experiment  with  a  Lamp  .  .  296 
Diagnosis  of  the  Various  Forms  of  Coma   .  .....  298 


CHAPTER  XIV. 

ON  THE  ETIOLOGY  AND  PATHOLOGY  OF  THE  SO-CALLED 

'  DENTIST'S  LEG.' 

Various  Persistent  and  Painful  Sensations  after  Standing  long  in  one 

Position  301 

Caused  by  Pressure  of  Contracted  Musclos  on  Blood-vossols  and  Nerves  .  302 
The  Means  of  Prevention  and  Cure  303 


CONTENTS  xv 


CHAPTER  XV. 

TUB  ASSOCIATION  OF  SENILE  DEGENERATION  OF  THE  BLOOD- 
VESSELS OF  THE  BRAIN  WITH  CEREBRAL  SOFTENING  AND 
MENTAL  DECAY. 

PAGK 

Structural  Changes  the  result  of  Senile  Degeneration  of  the  Cerebral 
Blood-vessels   ....  304 

Similar  Changes  sometimes  occur  in  Early  Life  as  a  Result  of  Special 
Morbific  Agencies — Malnutrition  of  Brain  consequent  on  Vascular 
Degeneration  305 

Degenerative  Changes  often  occur  in  the  Systemic  Arteries  throughout  the 
Body — Symptoms  vary  according  to  the  Parts  of  the  Brain  affected  .   .  307 

Amongst  the  most  Distressing  are  those  which  affect  the  Intellect— Dia- 


gnosis 


309 


Treatment  310 


CHAPTER  XVI. 

CASES  OF  POISONING  BY  HOMOEOPATHIC  CONCENTRATED 
SOLUTION  OF  CAMPHOR. 

Convulsions  and  Hemiplegia  caused  by  Twenty-five  drops  of  Homoeopathic 

Solution  of  Camphor  311 

Violent  Headache,  Vomiting,  &c,  after  Eight  Doses  of  Three  Drops  taken 

every  Five  Minutes — Profound  Coma  after  a  Teaspoonful  Dose     .       .  314 

Epileptiform  Convulsions  after  a  Teaspoonful  Dose  315 

A  Swiss  Guide  rendered  giddy  and  unable  to  proceed  by  about  Twenty 

Drops  316 

Faintness  and  Giddiness  caused  by  Seven  Drops  of  the  Solution  .  .  .  318 
Epileptiform  Convulsions  caused  by  about  Fifteen  Drops  ....  319 
Unconsciousness  caused  by  an  uncertain  amount  applied  to  an  Aching 

Tooth — An  Eton  Boy  rendered  unconscious  by  about  Fifteen  Drops  .  321 
Epileptiform  Convulsions  caused  by  Seven  Doses  of  Three  Drops  in  the 

course  of  about  Six  Hours  322 

Camphor  in  Solution  much  more  active  than  in  the  Solid  State     .      .  .  324 


CHAPTER  XVII. 

CASES  OF  LEAD-POISONING  FROM  VARIOUS  SOURCES. 

Case  of  Lead-Poisoning  in  a  Ballot-Dancer,  the  Result  of  Using  Flake- 
White  as  a  Cosmetic  327 

Case  of  Lead-Poisoning  in  a  Portmanteau-Maker  from  Working  with 
'  American  Overland  Cloth  '  328 

Cases  of  Load-Poisoning  from  the  use  of  Mincing  Machines       .       .       .  329 


ivi  CONTENTS 

k 

CHAPTER  XVIII. 

TWO   CASES   OF   GKAVE    NEBVOUS    DISOEDEE    EXCITED    BY  A 
FOBEIGN  BODY  BENEATH  THE  CICATBIX  OF  A  WOUND. 

PA.GX 


Case  1.  Traumatic  Tetanus — Recovery  after  the  Removal  of  a  Foreign 
Body  from  a  Wound  in  the  Thigh  331 

Case  2.  Trismus,  with  Facial  Neuralgia  and  Palsy  and  a  Recurrence  of 
Epilepsy— Recovery  after  the  Removal  of  a  Foreign  Body  from  a  Wound 
on  the  Cheek  332 

CHAPTER  XIX. 

ON  FOBEIGN  BODIES  IN  THE  THEOAT  AND  AIE-PASSAGES. 

False  Teeth  impacted  at  the  Back  of  the  Tongue   .       .       .  .  335 

A  Penny  Coin  in  the  Gullet  of  a  Child   .  337 


False  Teeth  impacted  at  the  Lower  End  of  the  (Esophagus    .       .       .   .  338 
An  Impression  of  a  Foreign  Body  in  the  Throat  after  its  Removal — 
Sudden  Death  from  Closure  of  the  Larynx  by  a  piece  of  Orange — 
Suffocation  by  a  Piece  of  Tendon  of  Meat  under  the  Epiglottis  mistaken 


for  Apoplexy  339 

A  Button  in  the  Larynx — A  Sixpence  across  the  Glottis       .       .       .    .  340 

A  Half-sovereign  across  the  Glottis   .       .  341 

A  Buckle  in  the  Larynx  :  Fatal  342 

A  Plum-stone  in  the  Larynx  343 

Symptoms  of  a  Foreign  Body  in  the  Larynx — A  list  of  substances  that  have 
passed  through  the  Glottis — Physical  Signs  of  a  Foreign  Body  in  a 

Bronchus  344 

Results  of  a  Foreign  Body  in  a  Bronchus  345 

Diagnosis  347 

Foreign  Body  in  the  Trachea  348 

Treatment  of  Foreign  Bodies  in  various  parts  of  the  Air-passages  .  .  .  350 
Case  of  Mr.  Brunei  351 


Precautions  to  be  observed  when  attempting  to  dislodge  a  Foreign 
Substance  by  Inverting  the  Body  of  the  Patient  353 

CHAPTER  XX. 

A  LECTUEE  ON  THE  EELATION  BETWEEN  CEOUP 
AND  DIPHTHEEIA. 

Origin  of  the  term  Diphtheria— Historical  Account  of  the  Disease  from 

Aretteus  to  Bretonneau  355 

Distinction  between  Membranous  Croup  and  Catarrhal  Laryngitis     .       .  360 

Diphtheria  often  co-exists  with  other  diseases  363 

Three  distinct  Diseases  to  which  the  term  Croup  has  been  applied — Cases 
of  Diphtheria  complicating  other  Diseases,  Surgical  Wounds,  and 
Accidental  Injuries  364 


CONTENTS 


xvii 


CHAPTER  XXI. 

ON  CBETAIN  POINTS  EELATING  TO  THE  ETIOLOGY,  PATHO- 
LOGY AND  TEEATMENT  OP  DIPHTHEEIA. 

PAGE 

Evidence  as  to  Diphtheria  being  a  Contagious  Disease  368 

Cases  Proving  its  Origin  from  Unsanitary  Conditions        ....  372 

Pathology  of  the  Disease  377 

A  Local  Inoculation  followed  by  a  General  Infection  of  the  System — 

Cutaneous  Diphtheria  378 

Auto-Infection  of  the  Air-Passages  from  the  Exudation  on  the  Fauces  .  .  379 
Proofs  of  Secondary  Blood  Infection — Membranous   Croup  is  always 

Diphtheritic  381 

Means  of  Prevention  and  Cure — Value  of  Local  Disinfectants  .  .  .  382 
Indications  for  Tracheotomy — Nutritive  Enemata  .....  384 
Mode  of  Examining  the  Throat      .       .       .  385 


CHAPTER  XXII. 

THE    CHIEF  CAUSES    OP  HOAESENESS   AND   APHONIA,  WITH 
HINTS  ON  TEEATMENT. 

Chief  Causes  of  Hoarseness  and  Aphonia — Tumour  on  a  Vocal  Cord  .  380 
Granular  Unevenness  of  Vocal   Cords — Thickening   of  Inter-Arytenoid 

Fold— Vocal  Cord  cut  across  by  an  Ulcer — Catarrhal  Swelling  of  False 

Cords  387 

Diphtheritic  Membrane  or  a  Foreign  Body  pressing  on  the  Cords — Paralysis 

of  the  Laryngeal  Muscles  388 

Hysterical  Aphonia  389 

Muscular  Fatigue  •  390 

Necrosis  of  Arytenoid  Cartilages — Lessened  Vital  Capacity  of  the  Chest 

with  impaired  Muscular  Power  391 

Distinction  between  Aphonia  and  Aphasia  392 


CHAPTER  XXIII. 

THE  INDICATIONS  FOE  TEACHEOTOMY  IN  CASES  OF  LAEYNGITIS 

AND  DIPHTHEEIA. 

Tracheotomy  more  frequently  successful  in  Adults  than  in  Children,  and 
in  Cases  of  Catarrhal  Laryngitis  than  in  Diphtheria     ....  393 

Indications  for  its  Need—If  too  long  delayed  (Edema  of  the  Lung  and 
Blood-clotting  render  it  Unsuccessful  394 

Signs  of  those  Conditions  39-, 

Loss  of  Reflex  Excitability  of  the  Larynx  after  Tracheotomy  .       .       .    .  390 

il 


xviii  CONTENTS 


CHAPTER  XXIV. 
CLINICAL  LECTUEE  ON  SPASM  OF  THE  LARYNX. 

PAGK 

Case  of  Hysterical  Laryngismus  397 

Effect  of  Chloroform  and  Chloral  398 

Classification  of  Cases  of  Laryngeal  Spasm  398 

The  Value  of  Chloral  as  a  Remedy  399 

Aneurysm  of  the  Aorta  pressing  on  one  Pneumogastric  Nerve  and  causing 

Laryngeal  Spasm  399 

Fatal  Spasm  of  the  Larynx  from  Pressure  of  a  Cancerous  Tumour  involving 

the  Pneumogastric  Nerves  400 

The  Diagnostic  Value  of  the  Laryngoscope  400 


CHAPTER  XXV. 

ON  THE  LARYNGEAL  SYMPTOMS  WHICH  RESULT  FROM  THE 
PRESSURE  OF  AN  ANEURYSMAL  OR  OTHER  TUMOUR  UPON 
THE  VAGUS  AND  RECURRENT  NERVES. 


Two  Cases  of  Bilateral  Palsy  of  the  Laryngeal  Muscles  from  the  Pressure 

of  an  Aneurysm  on  the  Trunk  of  one  Vagus  401 

Theoretical  Explanation  '  404 

Results  of  Electrical  Stimulation  of  the  Laryngeal  Nerves  .  .  .  .  407 
Contrasted  Results  of  Pressure  on  one  Vagus  and  on  one  Recurrent  Nerve  .  412 

Question  of  Tracheotomy  414 

Summary  of  Conclusions     .       .       .     •  415 

Dr.  Weir  Mitchell  and  Dr.  Morehouse  on  the  Laryngeal  Nerves  of  the 
Turtle  416 

CHAPTER  XXVI. 

A  CLINICAL  LECTURE  ON  PNEUMONIA. 

History  of  a  Case  418 

Explanation  of  the  Symptoms— Blood-poisoning  and  Fever  precede  the 

local  Lung  Symptoms  419 

Suggestions  for  cutting  short  the  Disease  421 

Explanation  of  Pleuritic  Pain  in  Different  Stages— Hydrate  of  Chloral  for 

procuring  Sleep  and  arresting  Delirium  422 

Vocal  Fremitus  over  Consolidated  Lung —Pneumonia  usually  limited  to  one 

Lobe  .423 

Distinctive  Signs  of  Consolidation  of  an  Entire  Lung  and  of  a  copious 

Pleuritic  Effusion  424 


CHAPTER  XXVII. 
CLINICAL  LECTURE  ON  A  CASE  OF  PLEURISY. 

Brief  Abstract  of  a  Case  of  Pleurisy  with  copious  Effusion— Thoracentesis— 
Quick  Recovery  


CONTENTS 


xix 


Two  modes  in  which  a  copious  Pleuritic  Effusion  impedes  the  Absorption 

of  the  Liquid  

Explanation  of  the  thick  Layers  of  Fibrine  in  Cases  of  Pleurisy  and 

Pericarditis  

Practical  application  of  the  Doctrine— Albuminous  Expectoration  after 
Thoracentesis  :  its  probable  Cause  


CHAPTER  XXVIII. 

THE  TREATMENT  OF  CATARRH  AND  BRONCHITIS. 


Treatment  of  Catarrh— Hot  Bath  of  Water  or  Air  431 

Wet  Pack   ....  432 

Opium— Morphine  with  Antimony— Ammonia  433 

Camphor — Treatment  of  Bronchitis  434 


Diaphoretics— Inhalation  of  Steam— Bronchitis  Kettle— Fomentations  and 
Poultices  to  Chest— Leeches— Cupping — Venesection — Alcoholic  Stimu- 
lants—Tonics 435 

Expectorants— Emetics— Caution  as  to  Opiates— Bronchitis  with  Bright's 


Disease — Chronic  Bronchitis  436 

Inhalation— Change  of  Air  and  Climate  437 

CHAPTER  XXIX. 

A  LECTURE  ON  VESICULAR  EMPHYSEMA  OP  THE  LUNGS. 

Definition— Anatomical  Characters  438 

Physical  Signs  441 

Causes,  Pathology,  and  Mechanism  443 

Belation  of  Emphysema  to  Bronchitis  450 

General  Symptoms  and  Results  451 

Prognosis — Treatment  453 


CHAPTER  XXX. 

A  LECTURE  ON  HEMOPTYSIS  :  ITS  CAUSES,  RESULTS,  AND 

TREATMENT. 

Haemoptysis  often  Accidental  and  Harmless  456 

Chief  Causes  :  Tubercular  Disease — Heart  Disease  457 

Apnoea — Pneumonia — Bronchitis— Plastic  Bronchitis — Cancer  of  Lung — 

Emphysema  458 

Excessive  Exertion — Foreign  Bodies  in  Air-passages — Mechanical  Injury  of 

the  Chest — Aneurysm— Scurvy — Purpura — Uraemia — Excess  of  Alcohol  459 

Vicarious— Hysterical — Haemorrhagic  Diathesis  460 

Pulmonary  Haemorrhage  a  Cause  of  Phthisis — Case  of  Recovery  after 

Copious  Hmmoptysis   461-462 

Treatment  463 

a  2 


CONTENTS 


CHAPTER  XXXI. 

A  LECTURE    ON    PHTHISICAL   PERFORATION    OP    THE  PLEURA, 


WITH  PNEUMOTHORAX. 

PAGH 

Case  of  Phthisis  with  Perforative  Pneumothorax  466 

Physical  Signs  at  Different  Stages  of  the  Case  467 

Post-mortem  Inspection  469 

Clinical  Commentary  470 


Case  of  Perforative  Pneumothorax  in  a  very  Early  Stage  of  Phthisis — A 
similar  Case— Explanation  of  Absence  of  Fluid  in  the  Pleura       .       .  472 

Splashing  Sound  on  Succussion  in  Cases  of  Hydro-Pneumothorax — A  Case 
of  sudden  Perforative  Pneumothorax  with  rapid  and  complete  Eecovery  473 

Reference  to  other  Cases  47!> 

Case  of  Pneumonic  Perforative  Pneumothorax  with  Dry  Pleurisy  on  the 
Opposite    Side- -Ultimately    Paracentesis    and  Drainage — Complete 

>2  Recovery  477 


CHAPTER  XXXII. 

ON  CERTAIN  DIFFERENCES  IN  THE  PHYSICAL  SIGNS  BENEATH 
THE  CLAVICLES,  ON  THE  TWO  SIDES  OF  THE  CHEST,  IN 
HEALTHY  SUBJECTS. 

Physical  Signs  of  Phthisis  in  an  Early  Stage  480 

Table  Showing  the  Signs  in  the  Infra-clavicular  Regions  in  Fifty  Healthy 

Men  481 

The  Great  Frequency  of  Increased  Vocal  Resonance  and  Vibration  on  the 

Right  Side  483 

Flattening  under  one  Clavicle  from  Lateral  Curvature  of  the  Spine       .    .  484 


CHAPTER  XXXIII. 

A  LECTURE  ON  THE  MORBID  ANATOMY  AND  PATHOLOGY  OF 
ACUTE  ENDOCARDITIS. 

Roughening  of  the  Endocardium — Fibrinous  Deposits  ....  486 
Rarely  Ulceration— Occasional  Rupture  of  Tendinous  Cords— Changes 

Chiefly  on  Left  Side  of  Heart  487 

Origin  of  the  Fibrinous  Vegetations— Experiments  of  Sir  John  Simon,  Dr. 

F.  W.  Mackenzie,  and  Sir  Joseph  Lister  488 

Double  Festoon  on  Aortic  Valves  490 

Mechanical  Wound  of  Valve  covered  by  Fibrine  491 

Sources  of  Embolism  492 


CONTENTS  xxi 
CHAPTER  XXXIV. 

A  LECTURE  ON  VALVULAR  DISEASE  OF  THE  HEART. 

SECTION  I. 

PAGR 

The  Anatomical  Eesults  of  Chronic  Valvular  Disease  upon  the  Walls  and 
Cavities  of  the  Heart     .       .       .       .  •  493 

The  Physical  Signs  and  Diagnosis  of  Disease  affecting  the  different 
Valves  497 

Valvular  Disease  without  Murmur  504 

Bellows  Sound  without  Organic  Disease— Inorganic  Murmurs       .       .    .  505 

SECTION  H. 

A  LECTURE  ON  VALVULAR  DISEASE  OF  THE  HEART. 

The  General  or  Functional  Symptoms  of  Valvular  Disease        .       .  .507 
Prognosis       .       .       .       .       .       .       .       .       .       •       •       .    .  510 

Treatment  *       •>      .  512 

CHAPTER  XXXV. 

A    CLINICAL    LECTURE    ON    THE    DIAGNOSIS    OF  COEXISTING 
AORTIC  AND  MITRAL  INCOMPETENCE. 

Case  of  Combined  Aortic  and  Mitral  Incompetence  516 

Explanation  of  the  Modified  Pulse — Aortic  Incompetence  without  Dilata- 
tion of  the  Ventricle   .       .  517 

Mitral  and  Aortic  Incompetence  combined  without  a  Diastolic  Aortic 
Murmur    .   518 

Explanation  of  the  Absence  of  Murmur  519 

CHAPTER  XXXVI. 

A  CLINICAL  LECTURE  ON  TRIPLE  PERICARDIAL  FRICTION - 
SOUND,  AND  ON  REDUPLICATION  OF  THE  FrRST  SOUND  OF 
THE  HEART. 

Dr.  Salter's  Cases  of  Triple  Friction-sound  and  Presystolic  Auricular 

Friction  521 

Dr.  Johnson's  Case  of  Presystolic  and  Systolic  Friction     ....  522 

Explanation  of  Triple  Pericardial  Friction  Sound  523 

Reduplication  of  Cardiac  First  Sound— Dr.  Sibson's  Theory  of  Asyn- 
chronous Ventricular  Contraction  520 

Objections  to  his  Theory— Intimate  Muscular  Connection  between  the 

Ventricles  compels  their  simultaneous  Contraction  527 

The  first  Element  of  the  Double  Sound  caused  by  Contraction  of  the 
Auricle  -  Facts  and  Arguments  in  support  of  the  Auricular  Theory  530 


XXI] 


CONTENTS 


PAOK 

— Comparison  of  Double  First  Sound  with  Auricular  Friction  and 


Auriculo-systolic  Murmur  531 

Double  First  Sound  with  Emphysema  of  Lungs,  and  in  cases  of  Dilated 

Heart  without  Obstruction  of  the  Circulation  533 

Practical  Advantages  of  Exact  Cardiac  Diagnosis  536 

M.  Potain's  independent  Adoption  of  the  Auricular  Theory  .  .  .  .  537 
Case  of  Double  First  Sound  with  a  greatly  Dilated  Auricle        .       .       .  539 


CHAPTER  XXXVII. 

ON  THKOMBOSIS  AND  EMBOLISM  :  CASES,  WITH  COMMENTS. 

The  chief  Causes  of  Coagula  within  the  Circulatory  System  .  .  .  .  541 
Case  I.    A  Thrombus  in  the  Eight  Ventricle  and  Auricle — Sudden  Death 

from  Obstruction  of  the  Tricuspid  Orifice  543 

Case  II.  Coagula  in  Dilated  Eight  Cavities — Pulmonary  Embolism  and 

Apoplexy — Urgent  and  Fatal  Dyspnoea  544 

Case  III.  Coagula  in  Eight  Cavities  and  in  the  Pulmonary  Artery — Dyspnoea 


and  Collapse  546 

Case  IV.  Gouty  Thrombosis  in  the  Femoral  Vein — Pulmonary  Embolism, 

Pleuro-pneumonia — Eecovery  .  548 

Case  V.  Clot  in  Eight  Side  of  the  Heart — Pulmonary  Embolism  and 

Haemoptysis — Thrombus  in  Veins  of  both  Legs  549 


Case  VI.  Haemoptysis  and  Pulmonary  Apoplexy — Thrombus  in  Veins  of 
Leg — Pulmonary  Embolism — Dyspnoea  and  Death  550 

Case  VII.  Vegetations  of  the  Aortic  Valves — Embolism  in  Eight  Brachial 
Artery,  then  in  Arteries  of  both  Legs — Phlegmasia  Dolens  in  Left  Arm  552 

Case  VIH.  Transient  Pulmonary  Embolism  (Puerperal)  followed  by  Phleg- 


masia Dolens — The  Pathology  of  Phlegmasia  Dolens    ....  553 

Swelled  Leg  after  Typhoid  Fever  554 

Lobular  Pneumonia  and  Ulcer  in  the  Duodenum  after  Burns     .       .       .  555 

Cases  of  Cerebral  Embolism  and  Thrombosis  556 

General  Eemarks  on  Embolism   558 


CHAPTER  XXXVIII. 

ON  THORACIC  AND  ABDOMINAL  ANEURYSM. 
SECTION  I. 

A  CLINICAL  LECTURE  ON  ANEURYSM  OF  THE  ARCH  OF  THE  AORTA. 

Case  of  Aneurysm  of  the  Transverse  Aorta  pressing  on  the  Trachea  .  559 
Two  similar  Cases  in  which  a  loud  Cough  was  a  Prominent  Symptom  .  560 
Aneurysm  of  the  Arch  of  the  Aorta,  causing  Loud  Stridor  and  ultimately 

Suffocation  by  Pressure  on  the  Trachea  563 

Cases  in  which  Tracheotomy  may  be  useful  565 

General  Eules  for  Treatment  of  Internal  Aneurysms  566 


CONTENTS  xxiii 
SECTION  II. 

ABSTRACT  OF  A  CLINICAL  LECTURE  ON  THORACIC  ANEURYSM. 

PAGE 

Case  L  Signs  of  Aneurysm  of  the  Arch  of  the  Aorta— Heaving  Impulse 
against  the  Left  Clavicle— Bellows  Murmur— Inequality  of  Pulse  at  the 
two  Wrists— Enlargement  of  Superficial  Veins  of  Chest  .       .       .  .567 

Case  II.  Signs  of  Insufficiency  of  Aortic  Valves  and  of  Disease  of  Coats  of 
Aorta— Double  Bellows  Sound  at  Base  of  Heart— Bough  Systolic  Sound 
at  Top  of  Sternum— Thrill  in  Left  Subclavian — Pulse  at  Bight  "Wrist 
Full  and  Collapsing— On  Left  Side  comparatively  Small  and  Feeble — 
Sudden  Death— Post-mortem  Examination  569 

Case  III.  Aneurysm  of  the  Aorta,  treated  by  very  frequent  Venesections 
— After  the  Symptoms  had  continued  Fifteen  Years,  Death  at  the 
advanced  Age  of  Sixty-nine,  without  Bupture  of  the  Aneurysm       .    .  573 

SECTION  III. 

Case  I.  Aneurysm  of  the  Aorta  encroaching  upon  the  Pulmonary  Artery 
and  so  obstructing  the  Circulation  as  to  cause  Tricuspid  Incompetence 
and  Engorgement  of  the  entire  systemie  Venous  System      .       .       .  575 

Case  II.  Aneurysm  of  the  Aorta  with  Paralysis  of  the  Abductor  of  the 
Bight  Vocal  Cord— Sudden  Death  577 

SECTION  IV. 

Case  I.  Aneurysm  of  the  Abdominal  Aorta  bursting  behind  the  Peritoneum 
and  causing  enormous  Swelling  of  the  Abdomen  578 

Case  II.  Aneurysm  of  the  Abdominal  Aorta  bursting  behind  the  Peri- 
toneum    .       .      .       .       .       .  •  .       .       .       .       .    .  579 

Case  III.  False  Aneurysm  of  the  Abdominal  Aorta  pressing  on  the  Lumbar 
Plexus  and  causing  Violent  Pain   ........  581 

Case  IV.  Abdominal  Aneurysm  quickly  fatal  after  bursting  behind  the 
Peritoneum       ............  581 

Case  V.  Abdominal  Aneurysm  bursting  behind  the  Peritoneum  and  soon 
fatal  582 

Cases  VI.  and  VII.  Two  Cases  of  Abdominal  Aneurysm  in  which  the 
Liver  lay  in  front  of  the  Tumour  and  rendered  the  Diagnosis  difficult  .  584 

CHAPTER  XXXIX. 

A  LECTURE  ON  BACKACHE,  AND  THE  DIAGNOSIS  OF  ITS  VARIOUS 
CAUSES,  WITH  HINTS  ON  TREATMENT. 

The  Various  Causes  of  Backache   588 

Overstrain  of  Dorsal  Muscles  from  Excessive  Weight  in  the  Abdomen — 

Dietary  for  Excess  of  Fat         .   589 

Cases  of  Muscular  Dyspepsia   590 

Treatment— Growing  Pains— Sudden  Lumbago  from  a  Strain  or  Bupture 

or  Cramp  of  Muscles   591 

High-heeled  Boots— Fatigue  of  Weak  Muscles   592 

Cold  and  Damp  — Treatment— Aneurysm  of  the  Aorta   593 


wiv 


CONTENTS 


I'AGK 

Cancerous  Glands  in  the  Abdomen— Cases  594 

Diagnosis— Kidney  Disease  and   Displacement — Gastric  Ulcer— Uterine 

Disease  and  Displacement  596 

Disease  of  the  Vertebras  and  of  the  Spinal  Cord  597 

CHAPTEK  XL. 

A    CLINICAL    LECTURE    ON    H2EMATEMESIS    AND  PERFORATING 

ULCER  OF  THE  STOMACH. 

A  Case  of  Hsematemesis  from  Gastric  Ulcer  .......  599 

Treatment  of  Haemorrhage  601 

Treatment  of  Perforation — One  Case  of  Perforation  successfully  treated    .  602 

Question  of  Surgical  Treatment  in  such  Cases  603 

Chief  Diagnostic  Signs  of  Ulcer  and  of  Perforation — The  Perforating  Ulcers 

are  generally  in  the  Anterior  Wall  or  on  the  Lesser  Curvature  .  .  604 
The  Symptoms  of  Duodenal  Ulcer — Case  of  Perforating  Duodenal  Ulcer   .  605 

CHAPTER  XLI. 

ON    CASES    OF   EFFUSION    INTO  THE  PERITONEUM,  ANALOGOUS 
TO  CASES  OF  LATENT  PLEURISY. 

Effusion  into  the  Peritoneum  cured  by  a  Single  Tapping  ....  606 
Ascites  cured  by  Diuretics — Effusion  into  the  Peritoneum  and  both  Pleura 

with  Albuminuria   607 

These  Cases  analogous  to  Latent  Pleurisy   608 

Two  Cases  recorded  by  Mr.  Meade   609 

Sir  Thomas  Watson's  Description  of  such  Cases   610 

CHAPTER  XLII. 

ON  A  CASE  OF  SIMPLE  STRICTURE  OF  THE  COMMON  BILE- 
DUCT,  CAUSING  JAUNDICE  AND  ASCITES. 

Jaundice  and  Ascites  removed  by  Tapping  the  Abdomen— Eeturn  of  the 
Symptoms — Temporary  Belief  by  Tapping,  then  a  Eigor,  Vomiting,  and 
Death — Stricture  of  the  Common  Bile-duct  causing  Dilatation  of  the 
Ducts  in  the  Portal  Canals,  Pressure  on  the  Branches  of  the  Vena  Portre, 
and  Ascites   •    •  611 

CHAPTER  XLIII. 

A  CLINICAL  LECTURE  ON  A  FATAL  CASE  OF  PERITONITIS 
EXCITED  BY  THE  ESCAPE  OF  HYDATIDS  FROM  THE  LIVER. 

Pain  in  the  Abdomen,  Vomiting,  and  Jaundice— Belief  from  Opium— 
Beturn  of  Symptoms  in  an  Aggravated  Degree— Fatal  Peritonitis  the 
Besult  of  Hydatids  from  the  Liver  having  escaped  into  the  Cavity  of 
the  Peritoneum  615 


CONTENTS  xxv 


CHAPTER  XLIV. 

A  CLINICAL  LECTUEE  ON  THE  TREATMENT  OP  THE  DIARRHtEA 

OF  TYPHOID  FEVER. 

PAGE 

Injurious  Eesults  of  Opiates  in  the  Treatment  of  the  Diarrhoea  of  Typhoid  619 

Contrasted  Kesults  of  Treatment  without  Opium  620 

Diarrhoea  sometimes  caused  by  Undigested  Beef -tea  and  Eggs    .             .  621 
Twenty-nine  Consecutive  Cases  of  Fever  without  a  Death— Keply  to  Objec- 
tions  622 

The  Statistics  of  Fever  Cases  during  Five  Years  -  Cold  Wet  Pack  in  a  Case 

of  High  Temperature  623 

Opium  in  Small  Doses  to  soothe,  but  not  to  arrest,  the  Discharges       .    .  624 


CHAPTER  XLV. 

LECTURES  ON  BRIGHT'S  DISEASE. 
SECTION  I. 

THE  MINUTE  ANATOMY  AND  PHYSIOLOGY  OF  THE  KIDNEY. 

Cortical  and  Medullary  Portion  ,  625 

Uriniferous  Tubes  626 

Malpighian  Bodies— Arrangement  of  the  Blood-vessels  ....  627 
Basement-membrane — Epithelium  in  various  Parts  of  the  Tubules       .    .  628 

Matrix  629 

Connective  Tissue  .  ,      .    .  630 

Nerves        .       .       .       .       .       .       .       .       .       .       .       .       •  632 

Function  of  Kidney — Bowman's  Theory  632 

Heidenhain's  confirmatory  Experiments     .......  633 

Source  of  the  Urinary  Constituents  634 

Physical  Characters  of  the  Urine — Mechanism  of  Albuminuria         .       .  635 

SECTION  II. 

ON  THE  VARIOUS  MODES  OF  TESTING  FOR  ALBUMEN  IN  THE  URINE. 

Heat :  Mode  of  applying — Fallacies  636 

Nitric  Acid :  Mode  of  Using — Fallacies  —  A  drop  of  Nitric  Acid  prevents 

Coagulation  by  Heat  637 

Excess  of  Nitric  Acid  redissolves  Albumen — Mode  of  Testing  for  a  Minute 

Trace  of  Albumen — Picric  Acid  as  an  Albumen  Test— Mode  of  using  in 

Solution     .  639 

Comparison  with  Nitric  Acid  640 

Distinction  between  Albumen  and  Urates— Distinction  between  Albumen 

and  Peptones  641 

Picric  Acid  as  a  Test  for  Peptones — Detection  and  Separation  of  Peptones 

when  mixed  with  Albumen  642 

Vegetable  Alkaloids  precipitated  by  Picric  Acid  but  redissolved  by  Heat— 

Mucin  is  not  Precipitated  by  Picric  Acid  643 


xxvi  CONTENTS 

PA08 

Practical  Advantages  of  a  delicate  Test  for  Albumen— The  Fallacy  of  test- 
ing a  Morning  Specimen  only— Influence  of  the  Erect  Posture  and 
Exercise  in  the  Production  of  Albuminuria  644 

The  Urine  in  Cases  of  Small  Bed  Kidney  rarely  free  from  Albumen      .    .  645 

Boiling  after  adding  Acetic  Acid  sometimes  fallacious  —The  smallest  Trace 
of  Albumen  is  Pathological— Estimation  of  the  Amount  of  Albumen    .  646 

History  of  the  Use  of  Picric  Acid  as  a  Test  for  Albumen    ....  647 

section  in. 

THE  GENEEAL  CHARACTERS  OF  BRIGHT'S  DISEASE. 

Bright's  Disease — History  and  Definition  of  the  Term       ....  648 
General  Propositions  relating  to  Bright's  Disease : — 1.  It  is  of  Constitu- 
tional Origin  :  Proofs  of  this  650 

2.  The  Primary  and  Chief  Changes  occur  in  the  Gland  Cells  of  the 
Kidney    .........    652 

3.  Changes  in  Basement-membrane  of  Tubes  and  Malpighian  Capsules  often 
misinterpreted — 4.  Changes  in  Vessels  of  Kidney  and  other  Organs  later 
and  less  Constant— 5.  Morbid  products  appearing  as  Tube-casts  in  the 
Urine  are  of  great  diagnostic  value    .       .       .       .       .       .      .    .  653 

Mode  of  examining  Urinary  Sediments  654 

SECTION  IV. 

ON  ACUTE  BRIGHT'S  DISEASE. 

Synonyms — General  Symptoms  655 

Microscopic  Appearances  in  the  Urine  657 

Morbid  Anatomy  of  the  Kidney  659 

Physiology  of  the  Morbid  Process  661 

Varieties  of  Acute  Bright's  Disease :  1.  With  Epithelial  Desquamation 

(Desquamative  Nephritis)  664 

2.  Without  Desquamation,  and  with  or  without  small  Hyaline  Casts — 
3.  With  Leucocyte  Casts  (Glomemlo-Nephritis),  with  or  without  Epi- 
thelial Desquamation  665 

4.  Without  Albuminuria  669 

Changes  in  the  Blood  671 

Etiology  •'     •;"      •      ■  672 

Diagnosis  674 

Prognosis  

Suppressed  Action  of  the  Skin  artificially  produced  in  Babbits      .       .   .  677 

SECTION  V. 

CHRONIC  BRIGHT'S  DISEASE  WITH  A  SMALL  RED  GRANULAR  KIDNEY. 

Small  Bed  Granular  Kidney— Synonyms— Outward  Appearance  of  the 

Kidney  in  different  Stages  679 

General  History  and  Causes  of  the  Disease  680 

Chemical  and  Microscopical  Characters  of  the  Urine  683 

Microscopic  Appearances  in  the  Kidney— The  Primary  Structural  Changes 
are  essentially  tubular  and  intra-tubular  686 


CONTENTS  xxvii 

PAG  1C 

Changes  in  the  Blood-vessels  of  the  Kidney  694 

Physiological  Explanation  of  the  Structural  Changes  in  the  Kidney  and  of 

the  Condition  of  the  Urine  700 

Local  and  General  Symptoms  of  Contracted  Granular  Kidney ;  frequent 

Micturition  701 

Pain  in  the  Back — Dyspepsia  as  a  Cause  and  a  Consequence  of  Eenal 

Disease  702 

Dropsy — Hypertrophy  of  the  Heart  704 

Inflammation  of  Serous  Membranes  706 

Haemorrhage  from  various  Surfaces— Cerebral  Haemorrhage— Impairment 

of  Vision  ■  707 

Albuminuric  Betinitis  708 

Cerebral  Symptoms  the  Besult  of  Uraemia  709 

Theory  of  Uraemia  710 

Nervous  Dyspnoea — Disease  of  the  Liver  711 

Inaction  of  Skin — Diagnosis  712 

Prognosis    .............  714 

Theories  of  Sir  William  Gull  and  Dr.  Sutton  715 

SECTION  VI. 

CHRONIC  BRIGHT'S  DISEASE  WITH  A  LARGE  WHITE  KIDNEY. 

General  History  of  the  Disease  :  its  Causes  and  Progress  ....  717 
Condition  of  Urine  in  different  Stages — Various  Forms  of  Tube-casts,  and 

their  Significance   .    .  719 

Morbid  Anatomy  and  Pathology  of  the  Kidney  in  the  three  Stages  of 
1.  Simple  Enlargement ;  2.  Granular  Fatty  Degeneration  ;  3.  Atrophy, 

with  Coarse  Granulations  on  the  Surface  723 

Symptoms— Dropsy  728 

Pulmonary  Complications — Inflammation  of  the   Serous  Membranes — 
Endocarditis — Dyspepsia — Vomiting — Diarrhoea — Hypertrophy  of  the 

Heart  729 

Cerebral  Symptoms — Hasmorrhage,  &c. — Defect  of  Vision — Haemorrhage 

from  Mucous  Membranes— Diagnosis  730 

Prognosis  731 

Simple  Fat  Kidney,  or  General  Fatty  Infiltration  of  the  Kidney — 
History— Microscopic  Characters  of  the  Kidney — Pathology  and  Clinical 

History   .  733 

Points  of  difference  between  it  and  the  Granular  Fat  Kidney      .       .       .  735 

SECTION  VII. 

CHRONIC  BRIGHT'S  DISEASE  WITH  A  LARDACEOUS  OR  WAXY  KIDNEY. 

General  History     .       .  736 

Virchow's  Theory— Clinical  History  and  Symptoms  738 

Minute  Anatomy  and  Pathology  of  the  Kidney  740 

Its  relation  to  Continued  and  Profuse  Suppuration     .       .       .       .       .  745 

Hypertrophy  of  the  Heart— Diagnosis  746 

Prognosis— Hematuria  in  Chronic  Bright's  Disease  747 


i  AOE 


xxvm  CONTENTS 

SECTION  VIII. 

ALBUMINURIA  NOT  ASSOCIATED  WITH  BRIGHT'S  DISEASE. 

Albuminuria  not  associated  with  what  is  commonly  understood  as  Bright's 
Disease— 1.  Passive  Congestion  of  the  Kidney  with  Albuminuria,  the 
Eesult  of  Impeded  Venous  Circulation  749 

2.  Albuminuria  and  Hematuria  from  Embolic  Infarctions  in  the  Kidney  .  75 

3.  Puerperal  Albuminuria — Four  Classes  of  Cases  753 

4.  Atrophy  and  Suppurative  Inflammation  of  the  Kidney  from  Retention 

of  Urine  .       .  .       .       .  757 

Symptoms  and  Diagnosis  .  .       .       .       .    .  760 

5.  Acute  Cystitis  resembling  Acute  Bright's  Disease — Symptoms  and  Dia- 
gnosis   '  761 

SECTION  IX. 

THE  TREATMENT  OF  ACUTE  AND  CHRONIC  BRIGHT'S  DISEASE. 

Acute  Bright's  Disease — Rest  inBed — Uniform  Temperature — Milk  Diet  763  -764 
Case  in  which  an  Exclusive  Milk  Diet  was  continued  for  Five  Years  .  .765 

Caution  as  to  Use  of  Diuretics — Warm  Baths — Warm  Wet  Pack  .       .    .  766 

Pilocarpine — Objections  to  its  Use — Purgatives — Rules  for  their  Use       .  768 

Local  Bleeding       .       .       .   769 

Hot  Fomentations — Dry  Cupping — Venesection   770 

Case  of  Recovery  after  Seven  Years'  persistent  Albuminuria  .       .       .    .  771 

Chalybeates— Change  of  Air   772 

Chronic  Bright's  Disease — Ascertain  and  avoid  the  Cause — Cold,  Alcoholic 

Stimulants,  and  Over -feeding  to  be  avoided   773 

For  Dropsy,  Hot  Baths   774 

Diuretics  .       .       .       ...       .    775 

Hydragogue  Purgatives — Incisions  in  the  Legs   77fi 

For  Anaemia,  Preparations  of  Iron   778 

For  Syphilis,  Iodide  of  Potassium — Cod-liver  Oil— For  Dyspnoea,  various 

Remedies  to  meet  the  various  Causes     .       .       ,       .       .       •       »  "79 
For  Renal  Asthma,  Ether — Brandy— Chloral — Nitrite  of  Amyl  and  Nitro- 
glycerine to  be  given  with  Caution  •    •  780 

For  Muscular  Twitchings  and  Cramps,  Bromides  with  Chloral,  Opium  in 

Exceptional  Cases — Hydriodate  of  Hyoscin   781 

For  Dyspepsia,  Strychnine  with  Hydrochloric  Acid   781 

For  Vomiting,  Ice,  Chloroform  Inhalation,  Food  and  Chloral  per  rectum  .  782 

For  Albuminuric  Retinitis,  Leeches,  Diaphoretics,  <&c   782 

CHAPTER  XLVI. 

CLINICAL  LECTUEE  ON  THE  CURATIVE  INFLUENCE  OF  AN  EX- 
CLUSIVE MILK  DIET  IN  SOME  CASES  OF  INFLAMMATION  OF 
THE  BLADDER. 

Utility  of  an  Exclusive  Milk  Diet  in  various  Forms  of  Disease— Case  of 

Chronic  Diarrhcca  and  Dysentery  784 

Acute  Bright's  Disease  780 


CONTENTS  xxix 

PAGB 

Painful  Cystitis  of  Nine  Montlis'  Duration —Recovery  ....  780 
Cystitis  of  Two  Years' Duration  -Recovery  in  a  Fortnight  .  .  .  .  787 
Cystitis  of  Three  Months'  Duration— Recovery  in  Three  Weeks        .       .  789 

Directions  as  to  the  Method  of  giving  Milk  _  .    .  790 

Copaiba  for  Chronic  Catarrh  of  the  Bladder  790 

CHAPTER  XL VII. 

ON  THE  VAEIOUS  MODES  OP  TESTING  FOE  SUGAR  IN 

THE  UEINE. 

Moore's  Test  792 

Fermentation  Test— Trommer's  Test— Fehling's  Solution      .       .       .    .  793 

Dr.  Pavy's  Ammonio-Cupric  Process  794 

Picric  Acid  and  Potash  Test  795 

Formula  for  the  Ferric  Acetate  Colour  Standard  797 

The  Picro-Saccharometer  798 

Proportions  of  Picric  Acid  required  799 

Reduction  of  Grains  per  Ounce  to  a  Percentage  Proportion — Distilled  or 

Soft  Water  for  Dilution— Various  Modes  of  Diluting  .  .  .  .  800 
The  Picric  Acid  must  be  in  Proportion  to  the  Amount  of  Sugar  .       .       .  801 

The  Influence  of  Albumen  on  the  Test  very  slight  801 

Unoxidised  Sulphur  Compounds  in  the  Urine  have  no  Influence  on  the 

Test  -     .       •  .802 

Comparison  with  Pavy's  Ammonio-Cupric  Method  in  Solutions  of  pure 

Glucose  and  in  Urine        .       .       .   803 

Reduction  in  normal  Urine  estimated  by  Picric  Acid  and  by  Pavy's  Method  804 
Nature  of  the  Normal  Reducing  Agent  and  Mode  of  Determining  the 

Amount  805 

Picric  Acid  and  Potash  give  a  Red  Colour  to  Normal  Urine  when  Cold — 

Some  Constituents  in  Normal  Urine  prevent  the  Precipitation  of  Sub- 


oxide of  Copper  in  Testing  with  Fehling's  Solution — All  Urines  should 

be  Tested  for  both  Sugar  and  Albumen — Ready  Method  of  doing  this   .  806 


Reduction  due  to  the  Administration  of  Certain  Drugs  807 

Pocket  Test  Case  for  Bedside  Albumen  and  Sugar-Testing  ....  807 
Polarising  Saccharometers — The  Practical  Importance  of  Testing  for 
Albumen  and  Sugar  in  every  Case  of  Disease  —Glycosuria  not  to  be 

Confounded  with  Diabetes  808 

Typical  Case  of  Saccharine  Dyspepsia  809 

Final  Comparison  of  the  Chief  Tests  for  Sugar  in  the  Urine  .       .       .    .  810 

CHAPTER  XLVIIL 

ON    MOVABLE  KIDNEY. 

General  Account  of  the  Condition — Importance  of  a  Correct  Diagnosis 

illustrated  by  Cases  yi2 

Three  Forma  of  Misplaced  Kidney  814 


XXX 


CONTENTS 


PXOR 

Movable  Kidney  more  frequent  in  Women  than  in  Men,  and  especially  in 
Women  who  have  borne  Children— Not  confined  to  the  Working  Classes 


— The  Right  Kidney  much  more  frequently  affected  than  the  Left  .  815 
Case  of  Movable  Left  Kidney  with  Scybala  in  the  Descending  Colon     .    .  816 

Causes  of  Movable  Kidney  816-817 

Symptoms  818 

Diagnosis  820 

Treatment — Abdominal  Band  and  Pad — Examples  of  Great  and  Immediate 

Eelief       .      .  821 

Surgical  Treatment — Nephroraphy — Nephrectomy  823 


CHAPTER  XLIX. 

CASE  OF  ENCEPHALOID  CANCER  AFFECTING  A  TESTICLE  WHICH 
HAD  BEEN  RETAINED  WITHIN  THE  CAVITY  OF  THE  ABDOMEN 

Pain  in  Eight  Groin,  exciting  Suspicion  of  Eenal  Calculus — Eight  Testicle 
not  descended — Loss  of  Flesh — Tumour  in  Abdomen  increasing  to 
an  enormous  size — The  Testicle  found  after  Death  converted  into  a 
Medullary  Tumour  weighing  Sixteen  Pounds  824 

CHAPTER  L. 

SOME    PRACTICAL    HINTS   RELATIVE    TO  LARYNGOSCOPY,  AUTO- 
LARYNGOSCOPY,  AND  RHINOSCOPY. 

The  Convenience  of  having  the  Frontal  Eeflector  above  the  Eyes  rather  than 


with  a  Perforation  in  front  of  the  Eight  Eye  830 

The  Use  of  a  Shade  below  the  Eeflector  831 

The  Author's  Simple  Method  of  Auto-laryngoscopy  and  Laryngoscopic 

Demonstration  832 

Mode  of  practising  Ehinoscopy  833 

Case  illustrating  its  Practical  Value  834 

Dr.  Frankel's  Mouth-dilator  835 


CHAPTER  LI. 

THE  HARVEIAN  ORATION  DELIVERED  AT  THE  ROYAL  COLLEGE 
OF  PHYSICIANS,  JUNE  24,  1882. 

A  Defence  of  Harvey  against  his  Italian  Accusers  

INDEX   


LIST  OF  ILlLUSTBATTONS. 


NO.  FAGK 

1.  Distension  of  the  left  cavities  of  the  heart  in  the  first  stage  of  apnoea 

(asphyxia)  27 

2.  Distension  of  the  right  cavities  of  the  heart,  of  the  pulmonary  artery 

and  the  large  systemic  veins,  in  the  final  stage  of  apnoea  (asphyxia)  27 

3.  Heart  of  a  young  subject  dissected  after  boiling,  to  show  the  superficial 

muscular  fibres,  seen  posteriorly  528 

4.  View  of  a  partial  dissection  of  the  layers  of  fibres  of  the  ventricles  of 

a  sheep's  heart  in  front  (after  the  manner  of  Pettigrew) .       .       .  529 

5.  The  trachea,  opened  from  behind,  showing  an  aneurysm  bulging 

through  its  anterior  wall  564 

6.  Plan  of  the  minute  structure  of  the  kidney  627 

7.  Portion  of  a  convoluted  uriniferous  tube,  with  its  epithelial  lining  .    .  629 

8.  Section  of  the  cortex  of  the  kidney  after  washing  in  water  to  remove 

the  gland-cells  629 

9.  Section  of  the  cortex  of  the  kidney  showing  the  gland-cells  within  the 

tubes  631 

10.  Transverse  section  of  a  medullary  cone  631 

11.  Epithelial  casts  from  the  urine  657 

12.  Blood  cast  657 

13.  Small  and  large  hyaline  casts  658 

14.  Oily  casts  and  cells  659 

15.  Sections  of  kidney  tubes  rendered  opaque  by  their  accumulated  con- 

tents 661 

10.  Malpighian  capsule  and  convoluted  tube  filled  with  blood  from  ruptured 

Malpighian  capillaries  661 

17.  Sections  of  tubes.    The  epithelium  dark  and  granular,  the  central 

canal  clear  .  665 

18.  Casts  entangling  leucocytes  666 

19.  Granular  casts  684 

20.  Granular  and  large  hyaline  casts  685 


xxxn 


LIST  OF  ILLUSTRATIONS 


so. 

J'AIIK 

21.  Transverse  section  of  tubes  containing  granular  epithelial  d6bris        .  686 

22.  Uriniferous  tubes  denuded  of  epithelium  686 

23.  Tubes  in  process  of  atrophy  and  contraction  after  the  destruction  of 

their  epithelial  lining  687 

24.  Transverse  sections  of  dilated  tubes  with  thickened  walls    .       .       .  688 

25.  Denuded  tubes  containing  hyaline  material  689 

26.  Tubes  in  which  a  layer  of  transparent  cells,  each  with  a  single  nucleus, 

has  replaced  the  normal  epithelium       .       .       .       .       .       .  689 

27.  Malpighian  body.    The  capsule  thickened  and  fibroid,  the  capillaries 

thickened  and  opaque  693 

28.  Normal  artery  from  the  kidney  694 

29.  Artery  with  hypertrophied  walls  from  a  granular  kidney  .       .       .    .  694 

30.  Transverse  section  of  an  artery  with  hypertrophied  walls,  from  a 

granular  kidney  696 

31.  Longitudinal  section  of  an  artery  with  hypertrophied  walls  from  a 

granular  kidney  697 

32.  A,  normal  artery  from  the  pia  mater ;  B,  artery  with  hypertrophied 

walls  from  the  pia  mater  in  a  case  of  granular  kidney    .       .       .  699 

33.  Oily  casts  and  cells  722 

34.  Oily,  granular,  and  large  hyaline  casts  723 

35.  Granular  and  large  hyaline  casts  723 

36.  A  yellow  speck  or  granulation,  shown  to  be  a  convoluted  tube,  with  its 

contents  in  a  state  of  fatty  degeneration  726 

37.  Convoluted  tube  and  epithelial  cells  distended  with  oil,  from  a  simple 

fat  kidney  ,  .      .    .  734 

38.  Malpighian  capillaries,  with  opaque  wax-like  walls.    (Lardaceous  de- 

generation)  742 

39.  Eenal  artery  with  lardaceous  infiltration  of  its  walls       .       .       .    .  742 

40.  Renal  artery  with  lardaceous  walls  and  collections  of  oil-globules  in  its 

canal  743 

41.  The  Picro-Saccharometer  798 

42.  Frontal  reflector  and  shade  831 

43.  Auto-laryngoscopy  and  demonstration  832 

44.  A  globular  tumour  obstructing  the  posterior  opening  of  the  right  nasal 

fossa  834 

45.  The  posterior  nares  after  the  removal  of  the  tumour  represented  in 

Fig.  44  .•    •  835 

46.  Diagrammatic  representation  of  Cesalpino's  doctrine  of  the  circulation  851 


CHAPTEE  I. 


INTRODUCTORY  ADDRESS  ON  MEDICAL  WORK  AND 
MEDICAL  DUTY.1 

That  my  colleagues  should,  for  the  second  time  within  a 
period  of  six  years,  have  assigned  to  me  the  task  of  opening 
the  medical  session  by  distributing  the  prizes  and  delivering 
an  address,  is,  I  feel,  to  confer  a  great  honour,  and  also  to  im- 
pose a  grave  responsibility — a  responsibility  which  I  should 
not  have  sought,  but  which  I  felt  that  I  should  not  have  been 
justified  in  declining. 

It  is  probable  that  most  men  who  have  lived  beyond 
middle  age  have  sometimes  indulged  the  wish  that  they  could 
begin  life  again,  with  the  aid  and  guidance  of  such  experience 
as  they  have  acquired  during  their  past  career.  The  wish  is 
obviously  vain,  and  impossible  of  fulfilment ;  but  it  may  be 
permitted,  and,  on  such  an  occasion  as  this,  it  may  perhaps 
be  expected,  that  one  who  has  reached  the  autumn  of  life 
should  endeavour  to  draw  from  his  stores  of  knowledge  and 
experience  some  materials  which  may  be  of  service  to  those 
who  are  yet  in  the  spring  time  of  existence.  And  that  is  the 
object  which  I  shall  endeavour  to  keep  steadily  in  view,  while 
I  address  myself  to  those  who  are  just  commencing,  or  who 
have  already  made  some  progress  in,  the  study  of  subjects  con- 
nected with  the  science  and  practice  of  medicine  and  surgery. 

Let  me  beg  of  you  not  to  suppose  that  I  assume  to  be  a 
living  exemplification  of  the  precepts  which  I  am  about  to 

1  Delivered,  after  the  distribution  of  prizes,  at  the  opening  of  the  winter 
session  of  King's  College  Medical  School,  October  1,  188G. 
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submit  to  you.  Bather  I  desire  to  perform  the  humble  but 
useful  part  of  a  whetstone,  in  accordance  with  the  familiar 
passage  :  '  Fungar  vice  cotis,  acutum  reddere  qu£e  ferrum  valet, 
exsors  ipsa  secandi ;  '  which  I  will  venture  to  paraphrase  by- 
say  ing  that,  while  making  no  claim  to  special  acuteness  my- 
self, I  desire,  if  it  may  be,  to  contribute  to  the  sharpening  of 
your  intellectual  and  moral  faculties. 

My  object  is  to  offer  you  some  advice,  which  may  be  of  use 
to  you  during  your  student  career,  and  also  to  make  some 
suggestions  for  your  guidance  when,  hereafter,  you  assume  the 
duties  and  responsibilities  of  medical  and  surgical  practice. 

You  will  scarcely  need  to  be  told  that  very  weighty,  though, 
at  present,  unforeseen  and  incalculable  results,  to  yourselves 
and  to  others,  depend  upon  the  manner  in  which  you  spend 
the  four  or  five  years  during  which  you  have  to  qualify  your- 
selves for  the  practice  of  your  profession.  If,  unhappily,  any 
of  you  should  neglect  the  opportunities  which  will  now  be 
afforded  you  for  laying  a  solid  basis  upon  which  to  erect  the 
superstructure  of  professional  knowledge  and  skill,  it  is  scarcely 
possible  that,  by  any  future  effort,  you  will  be  able  to  retrieve 
the  lost  time. 

In  pursuing  your  studies,  you  will  do  well  to  follow  exactly 
the  course  prescribed  for  you  by  authority.  You  will  find 
hereafter,  if  you  do  not  already  see,  that  there  is  good  reason 
for  the  order  in  which  the  various  subjects  are  brought  before 
you. 

The  three  great  subjects  to  which  your  attention  will  first 
be  directed  are  anatomy,  physiology,  and  chemistry ;  and,  un- 
less you  have  mistaken  your  vocation,  you  will  find  hi  these 
studies  an  abundant  source  of  interest.  It  scarcely  need  be 
insisted  upon,  that  a  knowledge  of  the  structure  and  functions 
of  the  human  body  is  an  essential  foundation  for  the  practice 
of  medicine  and  surgery. 

It  may  not  appear  so  obvious,  but  it  is  not  less  true,  that 
some  knowledge  of  chemistry  is  absolutely  necessary  for  every 
practitioner.  Apart  altogether  from  its  practical  utility,  a 
diligent  study  of  the  facts  and  laws  of  chemistry  will  prove  an 
invaluable  means  of  mental  training  and  discipline.  Observa- 
tion, memory,  and  the  reasoning  faculty  are  each  and  all 
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exercised  and  strengthened  by  a  thorough  study  of  that  delight- 
ful science.  The  subject  is  so  extensive  that  a  lifetime  scarcely 
suffices  for  the  thorough  mastery  of  all  its  details  and  prin- 
ciples. But,  without  aspiring  to  be  profound  chemists,  it  will 
be  your  duty  to  acquire  such  a  theoretical  and  practical  know- 
ledge of  the  subject  as  will  be  required  in  the  daily  practice  of 
your  calling.  A  man  ignorant  of  chemistry  cannot  write  a 
prescription  without  the  risk  of  combining  ingredients  which 
are  incompatible,  and  so  bringing  about  most  unexpected  and 
undesirable  results.  A  knowledge  of  chemistry  is  essential 
for  understanding  the  operation,  and  therefore  for  the  success- 
ful administration,  of  antidotes  for  poisons.  It  is  equally 
essential  for  the  testing  of  the  various  secretions,  by  which 
the  most  valuable  information  as  to  the  presence  and  progress 
of  disease  is  obtained. 

The  time  will  come  when  circumstances  or  your  own 
deliberate  choice  will  decide  for  each  of  you  what  department 
of  practice  you  shall  adopt ;  whether  you  will  become  consult- 
ing physicians  or  surgeons  or  so-called  general  practitioners, 
or  whether  you  will  select  some  such  special  department  of 
practice  as  obstetrics,  lunacy,  or  ophthalmic,  aural,  or  dental 
surgery.  Now,  I  desire  to  impress  upon  you  that  the  only 
sure  and  safe  foundation  for  specialism  is  a  thorough  know- 
ledge of  disease  in  general.  It  should  be  said  with  truth  of 
the  specialist,  not  that  he  knows  less  of  general  disease,  but 
that  he  has  more  knowledge  of  the  nature  and  treatment  of 
some  special  class  of  diseases.  Let  me  now  give  you  some 
proofs  and  illustrations  of  this  statement. 

There  are  few,  if  any,  special  departments  of  practice  which 
have  so  indisputable  a  raison  d'etre  as  ophthalmic  surgery,  for 
the  successful  practice  of  which  a  special  manual  dexterity, 
and  constant  practice  in  the  performance  of  delicate  operations, 
are  essential.  But  again,  there  are  few  diseases  which  afford 
so  many,  and  such  striking,  illustrations  of  the  close  relation- 
ship between  various  tissues  and  organs,  and  the  dependence 
of  apparently  local  structural  changes  upon  remote  and  often 
general  constitutional  conditions,  as  those  which  affect  the  eye. 
Thus,  in  one  case,  defect  of  vision  may,  by  the  aid  of  the  oph- 
thalmoscope, be  seen  to  be  caused  by  a  degeneration  of  the 
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retina,  the  result  of  Bright' s  disease  of  the  kidney ;  in  another 
case,  blindness  may  be  seen  to  result  from  obstruction  of  a 
retinal  artery  by  a  portion  of  blood-clot  which  has  been  de- 
tached from  a  diseased  valve  of  the  heart;  while,  in  yet 
another,  loss  of  vision  may  be  traced  to  degenerative  changes 
in  the  optic  nerve,  consequent  on  the  growth  of  a  tumour  in 
the  brain.  Now,  from  these  facts,  it  is  manifest  that  an  oph- 
thalmic surgeon,  who  had  no  knowledge  of  diseases  of  the 
kidney  and  the  heart  and  the  brain,  would  often  fail  to  cor- 
rectly interpret  the  ocular  defects  with  which  he  has  to  deal  ; 
while,  on  the  other  hand,  a  physician  who  undertakes  the 
study  and  treatment  of  renal  or  cardiac  or  cerebral  disease, 
without  having  acquired  the  power  of  inspecting  the  interior 
of  the  eye  by  the  aid  of  the  ophthalmoscope,  is  at  a  manifest 
disadvantage. 

The  same  principle,  namely,  the  dependence  of  apparently 
local  disease  upon  remote  pathological  changes,  may  be  illus- 
trated by  affections  of  the  larynx.  The  use  of  that  simple 
instrument,  the  laryngoscope,  enables  us  to  demonstrate  that 
while,  in  one  case,  loss  or  impairment  of  voice  is  caused  by 
structural  change  within  the  larynx,  in  another  case,  the  vocal 
defect  is  a  result  of  an  aneurysm  or  other  tumour  in  the  neck 
or  within  the  chest,  pressing  upon  one  or  other  of  the  nerves 
which  supply  the  organ  of  voice ;  while,  in  yet  another  class  of 
cases,  the  laryngeal  trouble  is  traceable  to  disease  within  the 
brain  or  spinal  cord.  Obviously,  then,  a  mere  laryngoscopist, 
that  is,  one  whose  vision  is  limited  to  the  larynx,  would  be 
very  incompetent  to  deal  successfully  with  the  diseases  of  that 
organ. 

My  object  in  referring  to  the  facts  which  I  have  here  briefly 
set  forth  has  been  twofold.  First,  I  wish  to  impress  upon 
you,  that  between  the  various  organs  and  functions  of  the 
body  there  exist,  both  in  health  and  in  disease,  a  correlation, 
and,  to  use  a  modern  phrase,  a  solidarity,  the  recognition  of 
which  is  of  the  highest  practical  importance.  There  is  a 
strictly  scientific  truth  in  the  familiar  Apostolic  doctrine, 
'  whether  one  member  suffer,  all  the  members  suffer  with 
it.' 

The  universe  is  governed  by  all-pervading  immutable  laws. 
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As  the  astronomers,  relying  upon  the  constancy  of  the  laws  of 
gravitation  and  of  planetary  motion,  have  discovered  a  pre- 
viously unknown  planet  by  observing  the  perturbed  orbit  of 
one  before  known ;  as  the  biologists,  in  reliance  upon  the 
constancy  of  organic  types,  have  been  enabled,  from  a  fragment 
of  a  skeleton,  or  from  a  tooth,  to  reconstruct  the  whole  frame- 
work of  an  exthict  reptile,  bird  or  mammal,  so  the  pathologist 
and  the  practising  physician,  familiar  with  the  laws  of  phy- 
siology, which,  although  modified,  are  not  suspended  by  disease, 
have  learnt  that  a  disease  commencing  in  one  organ  may 
involve,  as  a  necessary  consequence,  widespread  structural 
changes  in  other  parts. 

For  a  man  ignorant  of  general  pathology  to  claim  to  have 
special  knowledge  and  skill  in  the  treatment  of  some  particular 
class  of  diseases  would  be  as  baseless  an  assumption  as  that  of 
a  would-be  astronomer  who,  while  ignorant  of  the  elementary 
fact  that  the  sun  is  the  centre  of  our  planetary  system,  pre- 
tended to  have  acquired  a  special  knowledge  of  the  orbit  and 
phases  of  the  moon,  and  the  flux  and  reflux  of  the  tides.  Such 
a  pretender  would  be  rightly  looked  upon  as  the  type  and 
embodiment  of  lunacy. 

It  should  be  clearly  understood  that  the  main  reason  and 
justification  for  certain  forms  of  specialism  consist  in  the 
convenience,  and  even  the  need,  of  a  division  of  labour,  and 
not  in  the  possibility  of  separating  the  body  into  different 
parts,  and  then  making  one  of  them  the  exclusive  object  of 
study  and  practice. 

The  second  object  which  I  have  had  in  view,  has  been  to 
insist  upon  the  value  of  all  physical  means  of  diagnosis,  and 
especially  of  two  of  the  most  recently  introduced,  the  ophthal- 
moscope and  the  laryngoscope.  No  student,  whatever  his 
future  line  of  practice  may  be,  can  be  considered  to  have  com- 
pleted his  medical  training  until  he  has  learnt  to  use  these 
simple  but  invaluable  instruments,  which  have,  in  a  very  real 
and  literal  sense,  shed  an  entirely  new  light  upon  a  large  and 
important  class  of  diseases,  and  by  the  aid  of  which  our  know- 
ledge of  many  facts  tending  to  establish  the  correlation  and 
interdependence  of  pathological  conditions  has  been  greatly 
extended. 
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I  exhort  you  earnestly  to  avail  yourselves  to  the  utmost  of 
the  special  opportunities  which  will  be  afforded  you  for  obtain- 
ing a  practical  knowledge  of  these  and  other  physical  methods 
of  diagnosis.  And,  in  connection  with  this  subject,  I  venture 
to  protest  against  the  rapid  increase  of  small  and  uncalled-for 
special  hospitals.  Most  of  these  institutions,  whatever  personal 
advantage  they  may  bring  to  those  who  promote  them,  are 
certainly  not,  on  the  whole,  beneficial  to  the  public  at  large. 
There  are  two  ways  in  which  their  existence  is  a  public  detri- 
ment. 

1.  They  divert  funds  from  the  general  hospitals,  most  of 
which  are  in  sore  need  of  more  liberal  support. 

2.  By  attracting  special  classes  of  patients,  they  lessen  the 
materials  for  teaching  which,  in  all  the  hospitals  connected 
with  medical  schools,  are  utilised  for  the  practical  instruction 
of  their  students,  and  so  obviously  for  the  public  benefit. 

If  there  should  be  any  amongst  you  who  feel  a  painful 
shudder  on  first  entering  the  dissecting  room  or  the  operating 
theatre,  you  may  be  assured  that,  without  any  diminution  of 
that  reverence  for  the  dead,  or  that  sympathy  with  suffering, 
the  loss  of  which  would  be  indeed  deplorable,  you  will  soon 
cease  to  be  troubled  by  those  distressing  emotions,  the  con- 
tinuance of  which,  in  their  original  intensity,  would  be  a  serious 
bar  to  your  usefulness.    The  explanation  of  the  fact  that 
while  painful  passive  impressions  grow  weaker  by  being  re- 
peated, the  practical  habits  which  they  are  designed  to  promote 
are  formed  and  strengthened  by  repeated  acts,  is  admirably 
given  by  Bishop  Butler  in  the  fifth  chapter  of  the  '  Analogy.' 
The  whole  passage  is  too  long  to  quote,  but  the  substance  of  it 
is  the  following :  1  Perception  of  distress  in  others  is  a  natural 
excitement,  passively  to  pity,  and  actively  to  relieve  it ;  but  let 
a  man  set  himself  to  attend  to,  inquire  out,  and  relieve  dis- 
tressed persons,  and  he  cannot  but  become  less  and  less 
sensibly  affected  by  the  various  miseries  of  life  with  which 
he  must  become  acquainted ;  when  yet,  at  the  same  time, 
benevolence,  considered  not  as  a  passion  but  as  a  practical 
principle  of  action,  will  strengthen ;  and  whilst  he  passively 
compassionates  the  distressed  less,  he  will  acquire  a  greater 
aptitude  actively  to  assist  and  befriend  them.' 
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Herein  lies  the  explanation  of  the  fact  that  a  surgeon,  while 
retaining  all  his  active  kindliness  of  heart,  becomes  a  bold  and 
skilful  operator,  never  losing  his  presence  of  mind,  even  in  the 
most  trying  circumstances.  A  conspicuous  example  of  the 
combination  of  these  high  qualities  was  afforded  by  the  great 
surgeon  who  was  the  friend  and  teacher  of  many  generations 
of  students  in  this  college.  I  scarcely  need  say  that  I  refer  to 
the  late  Sir  William  Fergusson. 

Lord  Tennyson,  in  a  poem  entitled  'In  the  Children's 
Hospital,'  says  of  a  surgeon,  whom  he  introduces  into  the 
narrative,  '  He  was  happier  using  the  knife  than  in  trying  to 
save  the  limb.'  I  venture  to  express  my  conviction  that  the 
Laureate  never  met  with  such  a  surgeon,  and  it  is  to  be 
regretted  that  a  great  poet  who  has  written  so  much  to  delight 
and  instruct  mankind  should  have  given  publicity  to  a  fictitious 
character,  the  idea  of  which  must  surely  have  had  its  origin 
in  a  troubled  dream.  My  experience  of  surgical  practice  differs 
essentially  from  that  of  the  poet.  All  the  surgeons  with  whom 
I  have  the  honour  and  the  happiness  to  be  acquainted,  what- 
ever may  be  their  political  opinions,  are,  without  exception, 
pre-eminently  conservative  in  the  practice  of  their  profession  ; 
and,  although  they  often  have  reason  to  be  proud  of  the  radical 
cures  which  they  accomplish,  they  are  staunch  unionists. 
To  bring  about  and  to  maintain  union  is  always  the  first  in- 
tention of  the  surgeon ;  and  when,  in  an  extreme  case,  he  is 
reluctantly  compelled  to  have  recourse  to  dismemberment,  he 
acknowledges  with  regret  that  the  resources  of  civilisation  and 
of  surgery  have  failed  to  accomplish  their  primary  aim  and 
object. 

When  you  come  to  the  study  of  disease,  you  will  learn 
that  one  of  the  most  important  duties  of  the  practitioner  is 
the  correct  interpretation  of  symptoms,  the  object  being  to  get 
behind  the  symptoms,  so  as  to  ascertain  then  cause.  And 
this  great  subject  has  a  twofold  aspect :  first,  we  endeavour 
to  ascertain  the  seat  and  nature  of  the  functional  derange- 
ments, or  the  structural  changes  within  the  body  which  have 
given  rise  to  certain  symptoms,  such  symptoms  as,  for  instance, 
pains  or  other  perverted  sensations,  loss  or  impairment  of 
motor  power,  difficult  breathing,  cough,  palpitation,  dropsical 
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swelling,  &c.  Secondly,  a  most  important  subject  of  inquiry 
is  what,  in  the  habits  or  the  surroundings  of  the  patient,  has 
caused  his  illness.  In  illustration  of  this,  I  need  only  refer  to 
the  numerous  instances  in  which  contaminated  water  or  milk, 
or  air-pollution  by  defective  drainage  or  overcrowding,  has 
been  the  cause  of  serious  and  often  widespread  disease. 

During  about  ten  days  in  the  month  of  September  1854, 
600  people  died  of  cholera  within  a  very  limited  district  in  the 
neighbourhood  of  Golden  Square ;  and  this  terrible  outbreak 
was  traced  to  the  contaminated  water  of  a  well  in  Broad 
Street,  to  which  the  whole  neighbourhood  was  in  the  habit  of 
resorting. 

In  the  prompt  recognition  and  demonstration  of  such  like 
sources  of  disease  our  profession  is  daily  conferring  incalcu- 
lable benefits  upon  mankind.  Who  shall  estimate  the  amount 
of  suffering  and  of  mortality  daily  and  hourly  prevented  by 
the  now  general  use  of  antiseptics  in  the  practice  of  surgery  ? 

But  there  are  yet  other  fruitful  causes  of  disease.  Here  I 
quote  a  sentence  from  Sir  Thomas  Watson.  '  It  is  ours  to 
know  in  how  many  instances,  forming,  indeed,  a  vast  majority 
of  the  whole,  bodily  suffering  and  sickness  are  the  natural 
fruits  of  evil  courses,  of  the  sins  of  our  fathers,  of  our  own 
unbridled  passions,  of  the  malevolent  spirit  of  others.' 

I  have  before  insisted  on  the  value  and  importance  of 
physical  methods  of  diagnosis ;  and  now  let  me  impress  upon 
you  that  as  man  is  something  more  than  a  cunningly  devised 
machine,  so  he  is  the  subject  of  disorders  which  escape  all 
physical  means  of  research.  If  you  cultivate  that  power  of 
sympathy  with  which  all  are  more  or  less  endowed,  and  the 
importance  of  which  was  so  ably  and  eloquently  insisted  upon 
by  the  Lord  Bishop  of  London  in  the  address  which  he  de- 
livered here  last  year,  you  will  learn  that  there  are  mental 
pains  and  disorders  which  exceed  in  their  distressing  results 
any  merely  bodily  ailment.  The  student  of  physiognomy,  as 
every  practitioner  of  medicine  ought  to  be,  will  often  see  in 
the  anxious  and  troubled  expression  of  the  patient  the  mental 
source  of  his  suffering,  and  so  will  not  seldom  find  the  way  to 
afford  relief. 
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The  question  will  often  arise  in  substance,  though  not  in 
words,  identical  with  that  addressed  to  the  doctor  by  Macbeth 

Canst  thou  not  minister  to  a  mind  diseased  ; 
Pluck  from  the  memory  a  rooted  sorrow ; 
Raze  out  the  written  troubles  of  the  brain ; 
And,  with  some  sweet,  oblivious  antidote, 
Cleanse  the  stuff'd  bosom  of  that  perilous  stuff 
Which  weighs  upon  the  heart  ? 

It  is  not  surprising  that  the  unsatisfactory  reply  of  the 
doctor  should  have  driven  the  indignant  inquirer  to  speak 
disdainfully  of  physic. 

It  may  be  that  in  some  cases,  as  the  doctor  said  of  Lady 
Macbeth,  the  patient  '  more  needs  the  divine  than  the  phy- 
sician ; '  but  judicious  medical  treatment  will  often  do  much 
for  the  relief  of  this  class  of  sufferers ;  and  a  method  of  treat- 
ment which  has  often  proved  successful  is  indicated  by  the 
physician  who  was  ministering  to  the  troubled  mind  of  King 
Lear : 

Our  foster  nurse  of  nature  is  repose, 
The  which  he  lacks  ;  that  to  provoke  in  him 
Are  many  simples  operative,  whose  power 
Will  close  the  eye  of  anguish. 

The  successful  result  of  the  physician's  treatment  is  shown  in 
a  later  scene.  The  old  king  had  slept  so  soundly  that  they 
had  been  enabled  to  change  his  garments  without  awaking 
him.  When  at  length  he  is  awakened  in  the  presence  of  his 
daughter  Cordelia,  although  his  words  and  manner  indicate 
the  doubt  and  confusion  of  one  just  aroused  from  a  terrible 
dream,  yet  the  physician's  encouraging  language  is  fully 
justified  : 

Be  comforted,  good  madam,  the  great  rage 
You  see  is  kdled  in  him. 

There  are  few  results  of  medical  treatment  more  entirely 
satisfactory  than  the  calm  which  often  comes  over  a  delirious 
brain  under  the  timely  operation  of  an  opiate ;  and  one  of  the 
most  important  practical  lessons  which  every  medical  man 
has  to  learn  is  the  true  use,  while  he  avoids  the  abuse,  of 
narcotics. 

You  will  find  hereafter,  when  you  enter  upon  the  practice 
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of  your  profession,  that,  under  the  heading  of  Medical  Ethics, 
many  rules  have  been  laid  down  for  the  guidance  of  the  medical 
man  in  his  conduct  towards  his  patients  and  his  brother  prac- 
titioners.1 If  we  could  all  learn  and  earnestly  endeavour  to 
act  upon  the  comprehensive  maxim  to  love  our  neighbour  as 
ourselves,  to  do  to  others  as  we  would  wish  others  in  like 
circumstances  to  do  to  us,  few  additional  rules  would  be 
required  for  our  guidance.  The  very  nature  of  our  studies, 
and  of  our  daily  work,  should  teach  us  the  duty  of  absolute 
truthfulness  in  all  our  dealings  both  with  our  professional 
brethren  and  with  our  patients. 

Upon  this  point  I  may  quote  the  advice  of  the  sagacious 
though  rather  garrulous  old  gentleman,  Polonius : 

To  thine  own  self  be  true, 
And  it  must  follow  as  the  night  the  day, 
•  Thou  canst  not  then  be  false  to  any  man. 

Perhaps  it  may  not  be  without  advantage  if  I  forewarn 
you  that  to  proclaim  a  truth  is  not  seldom  attended  with  un- 
pleasant consequences.  Thus,  after  due  consideration,  you 
deem  it  your  painful  duty  to  announce  to  a  patient  or,  it  may 
be,  to  some  member  of  his  family,  that  he  has  an  incurable 
disease.  The  result  often  is  that  you  at  once  lose  your  patient, 
not  by  his  death,  but  by  his  going  to  one  consultant  after 
another,  in  the  hope  that  he  will  find  some  one  to  reverse  your 
verdict,  and  to  give  a  more  hopeful  opinion.  The  late  Dr.  P. 
M.  Latham,  referring  to  cases  of  this  kind,  said  :  '  He  consults 
an  infinite  number  of  medical  men,  and  it  is  remarkable  that 
he  gets  no  comfort  or  satisfaction  from  those  who  understand 
his  disease  the  best,  and  the  greatest  comfort  and  satisfaction 
from  those  who  understand  nothing  about  it.' 

Before  giving  utterance  to  an  opinion  as  to  the  existence 
of  an  incurable  disease,  it  is  obviously  the  practitioner's  duty 
to  make  sure  of  the  evidence  upon  which  his  opinion  is  based. 
A  hopeless  prognosis  deduced  from  insufficient  evidence  in- 
flicts unnecessary  pain  upon  others,  and  brings  discredit  upon 
the  erring  practitioner.    But,  havmg  satisfied  himself  of  the 


1  Mr.  Jukes  Styrap  has  published  an  admirable  Code  of  Medical  Ethics  with 
the  very  appropriate  motto  '  Bear  and  Forbear  '  (J.  and  A.  Churchill). 
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existence  of  a  disease  which  is  beyond  human  aid,  the  possi- 
bility of  losing  his  patient  in  the  manner  which  I  have  before 
indicated,  should  not  deter  the  medical  attendant  from  the 
timely  intimation  of  a  state  of  things  with  which,  for  various 
reasons,  it  may  be  of  the  highest  importance  that  the  patient 
and  his  family  should  be  made  acquainted. 

Again,  it  may  be  that,  after  the  expenditure  of  much 
labour  and  time,  you  discover  some  new  fact,  or  you  arrive  at 
some  conclusion  from  previously  known  facts  which  you 
believe  to  be  both  new  and  true,  and  of  sufficient  importance 
to  be  made  public.  Now,  you  will  probably  be  disappointed 
if  you  expect  that  the  publication  of  your  discovery  will  be 
received  with  general  acclamation.  To  borrow  a  sentence  or 
two  from  '  The  Autocrat  of  the  Breakfast  Table,'  '  Every  real 
thought  on  every  real  subject  knocks  the  wind  out  of  somebody 
or  other.  As  soon  as  his  breath  comes  back  he  very  probably 
begins  to  expend  it  in  hard  words.  These  are  the  best  evidence 
a  man  can  have  that  he  has  said  something  it  was  time  to 
say.' 

Although  I  have  given  you  this  warning,  I  trust  that 
neither  the  anticipation  nor  the  actual  experience  of  factious 
opposition  will  hereafter  deter  any  of  you  from  earnestly 
contending  for  that  which  you  believe  to  be  true.  Without 
doubt,  the  general  reception  of  truth  is  often  retarded  by 
senseless  and  selfish  opposition  and  prejudice ;  but  truth  is 
all-powerful,  and  in  the  end  it  will  prevail. 

It  is  sometimes  painful  to  witness  local  and  temporary 
rebellion  against  truths  which  all  sane  and  sensible  men  have 
long  accepted  as  indisputable.  As  an  instance  of  this,  I  may 
refer  to  the  notorious  town  of  Leicester,  a  large  proportion  of 
whose  inhabitants  refuse  to  obey  the  law  which  wisely  decrees 
that  every  child  shall  have  the  benefit  of  the  proved  protection 
of  vaccination.  Now  this  is  a  subject  respecting  which  it  is 
quite  safe  to  prophesy.  It  is  as  certain  as  that  the  sun  will 
rise  to-morrow  that  at  no  distant  period  small-pox  will  in- 
vade the  town  of  Leicester,  and  that  the  result  will  be  such 
a  massacre  of  the  innocents— innocent  victims  of  parental 
ignorance  and  prejudice — as  will  probably  suffice  to  carry 
conviction  to  that  eccentric  member  of  the  House  of  Commons 
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who  lately  had  the  assurance  to  ask  for  the  appointment  of  a 
Commitee  to  inquire  into  the  practice  of  vaccination. 

On  the  subject  of  consultations,  I  venture  to  offer  a  few 
words  of  advice.  Some  practitioners  appear  to  think  that 
the  suggestion  of  a  consultation  implies  a  mistrust  of  their 
knowledge  and  skill,  which  they  resent  as  a  personal  affront. 
Now  this  is  surely  a  very  shortsighted  and  selfish  view  of 
the  matter,  and  one  which  takes  no  account  of  the  natural 
anxiety  of  the  patient's  family  and  friends.  The  most  skilful 
and  experienced  practitioners,  clearly  perceiving  the  limits  of 
their  own  resources,  and  sympathising  with  the  anxieties  and 
fears  of  the  patient's  friends  as  to  the  result  of  a  dangerous 
illness,  are,  as  a  rule,  the  most  willing  and  anxious  to  agree 
to,  and  indeed  are  often  the  first  to  suggest,  a  consultation. 
On  the  other  hand,  the  medical  attendant  has  a  right  to 
expect  that  his  feelings  and  susceptibilities  shall  meet  with 
due  consideration  from  the  patient  and  his  friends.  When 
they  desire  a  consultation,  it  is  their  duty  at  once  to  make 
their  wish  known  to  the  gentleman  in  attendance.  The  prac- 
titioner has  good  reason  for  displeasure  if,  without  adequate 
reason,  he  is  taken  by  surprise,  and  finds  that  a  consultant 
has  been  sprung  upon  him  without  notice.  It  scarcely  needs 
to  be  insisted  on  that  a  practitioner  who  declines  to  join  in  a 
consultation  when  requested  to  do  so  by  his  patient's  family 
incurs  a  grave  responsibility. 

It  goes  without  saying  that  the  welfare  of  the  patient 
is  the  main  and  primary  object  of  every  consultation;  that 
being  duly  safeguarded,  care  should  be  taken  that  the  credit 
and  reputation  of  the  medical  attendant  suffer  no  detri- 
ment. 

You  will  not,  I  trust,  fall  into  the  error  of  supposing  that 
when  you  have  completed  the  usual  course  of  lectures  and 
examinations,  and  have  obtained  your  legal  qualification  to 
practise,  your  student  days  are  at  an  end.  The  conscientious 
practitioner  of  medicine  must  continue  to  be  a  diligent  student 
to  the  end  of  his  active  life.  When  a  man  is  too  old  to  learn 
he  is  too  old  to  practise.  The  late  Sir  Thomas  Watson,  soon 
after  the  publication  of  the  last  edition  of  his  lectures,  when 
he  had  entered  upon  his  eightieth  year,  was  reproached  by  a 
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medical  friend  a  few  years  his  junior  for  having  introduced 
into  his  work  so  many  new  doctrines,  or  as  his  friend  expressed 
it,  '  for  having  abandoned  so  many  of  his  earlier  principles.' 
The  reply  of  Sir  Thomas  to  this  reproof  was  characteristic. 
He  said, '  Although  advanced  in  years,  I  hope  1  am  not  too  old 
to  learn." 

In  these  days  of  active  research,  continual  additions  are 
being  made  to  our  knowledge  of  subjects  more  or  less  directly 
bearing  upon  the  science  and  practice  of  medicine.  The 
science  of  Bacteriology  is  of  comparatively  recent  origin,  but 
it  has  already  been  productive  of  a  copious  literature,  and  has 
been  fruitful  of  lively  controversy.  Amidst  much  that  is  as 
yet  open  to  doubt  and  discussion,  enough  has  been  firmly 
established  to  entitle  the  workers  in  this  new  and  difficult 
field  of  research  to  the  gratitude  of  mankind.  Although 
those  who  possess  the  requisite  qualifications  and  opportunities 
for  successfully  conducting  researches  of  this  kind  are  com- 
paratively few,  on  the  other  hand  there  are  few  who  cannot 
avail  themselves  of  the  practical  results  arrived  at  by  others. 

As  in  general  terms  knowledge  is  power,  so  every  addition 
to  medical  knowledge  brings  with  it  an  increased  power  of 
doing  good  to  our  fellow-men,  and  the  conviction  of  this  fact 
should  act  as  a  continual  stimulus  to  exertion. 

That  which  Lord  Bacon  has  eloquently  said  of  all  know- 
ledge is  in  an  especial  manner  and  degree  applicable  to  the 
knowledge  which  it  will  be  the  chief  business  of  your  lives  to 
acquire,  and  to  use  for  the  benefit  of  mankind.  '  It  is  not  a 
couch  whereupon  to  rest  a  searching  and  restless  spirit,  or  a 
terrace  for  a  wandering  and  variable  mind  to  walk  up  and 
down  with  a  fair  prospect,  or  a  tower  of  state  for  a  proud 
mind  to  raise  itself  upon,  or  a  fort  or  commanding  ground  for 
strife  and  contention,  or  a  shop  for  profit  or  sale,  but  a  rich 
storehouse  for  the  glory  of  the  Creator  and  the  relief  of  man's 
estate.' 
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CHAPTEE  II. 

THE  PHYSIOLOGY  OF  THE  CIRCULATION.1 

The  Structure  of  the  Arteries,  Arterioles,  and  Capillaries — The  Vaso-Motor 
Nervous  System — The  Physiology  of  the  Circulation — Influence  of  the 
Heart,  the  Large  Elastic  Arteries,  and  the  Muscular  Arterioles— The  Phe- 
nomena of  Asphyxia  or  Apnoea  illustrated  by  Post  Mortem  Appearances  and 
by  Experiments — Nitrous  Oxide  Anaesthesia:  the  Symptoms  and  their 
Physiological  Explanation. 

Mr.  President  and  Gentlemen, — In  this  course  of  Lumleian 
Lectures,  which,  by  the  favour  of  yourself,  Sir,  and  the 
Censors,  I  am  to  have  the  honour  to  deliver,  I  propose  to  dis- 
cuss certain  questions  relating  to  the  structure  of  the  minute 
blood-vessels  and  the  forces  concerned  in  carrying  on  and 
regulating  the  circulation  of  the  blood.  Upon  this  subject 
modern  researches  have  thrown  an  entirely  new  light ;  and  I 
shall  endeavour  to  show  that  the  increased  knowledge  of  the 
physiology  of  the  circulation  which  has  been  acquired  within 
the  last  quarter  of  a  century  has  rendered  necessary  a  revision 
and  correction  of  some  pathological  doctrines  which  had  gained 
more  or  less  general  acceptance. 

The  chief  anatomical  discovery  relating  to  the  organs 
of  circulation  made  during  the  period  to  which  I  refer  was 
Henle's  demonstration  of  the  muscular  elements  in  the  middle 
coat  of  the  arteries.  John  Hunter  and  others,  it  is  true,  had 
on  theoretical  grounds  assumed  that  the  middle  coat  of  the 
arteries  contains  muscular  tissue;  but  it  was  Henle 2  who 
first  described  the  fusiform  muscular  elements  encircling  the 
arterial  tube  between  the  outer  and  the  inner  coats,  and  who 

1  This  lecture  was  the  first  of  the  Lumleian  Lectures  '  On  the  Muscular 
Arterioles,  their  Structure  and  Function  in  Health  and  in  certain  Morbid  States,' 
delivered  at  the  Royal  College  of  Physicians  in  1877,  and  is  now  revised  and 
reprinted  from  the  British  Medical  Journal. 

2  Wochcnschrift  filr  die  gesammte  Hcilkunde,  18-10,  No.  21,  p.  329. 
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showed  that  these  have  the  same  characters  as  the  unstriped 
tissue  of  involuntary  muscle. 

There  are  obvious  structural  differences,  corresponding 
with  important  diversities  of  physiological  function,  between 
the  large  and  the  small  arteries.    The  chief  anatomical  dis- 
tinction between  the  large  and  the  small  arteries  is  to  be  found 
in  their  middle  coat.    The  middle  coat  of  the  largest  arteries 
is  composed  almost  entirely  of  elastic  tissue,  with  a  very  slight 
admixture  of  muscular  fibres.    As  the  arteries  diminish  in 
size,  the  proportion  of  muscular  tissue  increases,  until,  in  the 
smallest  arteries,  the  middle  coat  is  composed  entirely  of  mus- 
cular tissue.  These  smallest  arteries  are  commonly  designated 
'muscular  arterioles,'  to  distinguish  them  from  the  large 
elastic  arteries.    The  muscular  arterioles,  varying  in  diameter 
from  the  one-hundredth  to  the  one-three-thousandth  of  an 
inch,  have  their  middle  coat  composed  of  muscular  fibre- cells 
without  the  slightest  admixture  of  connective  or  elastic  tissue. 
The  muscular  fibre-cells  which,  when  separated,  are  seen  to  be 
elongated  and  spindle-shaped,  with  an  oblong  nucleus  in  the 
centre,  are  arranged  in  a  circular  or  spiral  manner  round  the 
arteries,  forming  contractile  muscular  lamellae.    The  circular 
muscular  coat  in  arteries  between  about  the  one-hundredth  and 
the  one-three-hundredth  of  an  inch  in  diameter  possesses  two  or 
three  layers  of  muscular  fibres.    In  the  smaller  arteries,  the 
muscular  coat  consists  of  only  a  single  layer  of  fibres,  whose 
elements  become  shorter  and  shorter  until,  in  the  smallest 
arteries  approaching  the  capillaries,  the  muscular  elements 
separate  from  each  other  and  at  length  completely  disappear. 

The  muscular  coat  has  on  its  inner  surface  the  tunica 
intima,  and  on  its  outer  the  tunica  adventitia.  The  tunica 
intima  consists  of  three  layers  :  an  inner  endothelial  layer,  an 
outer  elastic  layer  in  contact  with  the  muscular  coat,  and  an 
intermediate  layer  of  delicate  connective  tissue.  The  tunica 
adventitia  consists  of  connective  tissue  and  fine  elastic  fibres 
with  elongated  nuclei,  having  their  long  diameter  parallel  with 
the  axis  of  the  vessel.  The  tunica  adventitia  is  generally  as 
thick  as,  and  often  thicker  than,  the  muscular  coat ;  and  it 
is  readily  made  to  swell  up  under  the  influence  of  certain 
reagents.     My  colleague  Dr.  Beale  and  other  microscopic 
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observers  have  demonstrated  the  presence  of  minute  nervous 
ganglia  and  extremely  delicate  nervous  fibres  ramifying  upon 
the  minute  arteries  and  the  capillaries. 

During  the  last  quarter  of  a  century,  the  physiology  of  the 
vasomotor  system  and  the  relation  between  the  nervous  and 
the  vascular  apparatus  have  been  the  subject  of  laborious 
research  by  numerous  and  very  able  investigators ;  and  the 
result  has  been  a  large  addition  to  our  positive  knowledge  of 
the  forces  which  are  concerned  in  regulating  the  movement  of 
the  blood  through  the  minutest  subdivisions  of  the  vascular 
system.  M.  Vulpian  1  has  given  a  very  lucid  and  complete 
history  of  these  investigations.  An  able  summary  of  the  phy- 
siology of  the  vaso-motor  system  appeared  in  the  '  British  and 
Foreign  Medico-Chirurgical  Eeview '  for  October  1876 ;  and 
the  whole  subject  of  the  vascular  mechanism  has  been  treated 
with  great  ability  by  Dr.  Michael  Foster  in  his '  Handbook  of 
Physiology.' 

We  have  already  seen  that  in  the  year  1840  Henle  had 
demonstrated  the  muscular  tissue  of  the  middle  arterial  coat. 
About  the  same  time  Stilling  2  was  led  to  the  conclusion  that 
there  are  certain  nerves  which  influence  the  movements  of 
the  blood-vessels.  For  these  nerves  he  invented  the  term 
vaso-motor,  and  he  looked  upon  them  as  analogous  to  the 
musculo-motor  nerves.  But  the  starting-point  of  our  present 
positive  knowledge  of  the  vaso-motor  nerves  was  the  year 
1851,  when  M.  Claude  Bernard  published  his  first  conclusive 
experiments.3  In  his  first  memoir,  Bernard  showed  that 
after  division  of  the  cervical  sympathetic,  but  more  espe- 
cially after  removal  of  the  superior  cervical  ganglion,  in  the 
horse,  the  dog,  or  the  rabbit,  there  is  an  increased  afflux 
of  blood  to  the  ear  and  the  whole  of  that  side  of  the  face, 
and  with  this  an  elevation  of  temperature  and  an  increased 
sensibility.  In  a  second  communication,  made  this  time 
to  l'Academie  des  Sciences,4  he  described  in  more  detail  the 
facts  recorded  in  his  first  paper.    It  was  not  until  towards 

1  Legons  sur  VAppareil  Vasomotcur,  Paris,  1875. 

2  Recherches  Patlwlogiques  et  Midico -Pratiques  sur  V Irritation  Spinale, 
Leipzig,  1840. 

3  Comptes  Rcndus  de  la  Soci&U  de  Biologic,  1851,  p.  168. 
1  Comptes  Rendus  de  VAcad.  des  Sciences,  29  Mars  1852. 
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the  end  of  the  year  1852  that  Bernard  published  his  explana- 
tion of  the  phenomena  which  he  had  discovered.  Meanwhile, 
public  attention  having  been  directed  to  these  researches,  in 
the  interval  between  the  publication  of  Bernard's  second  and 
third  memoirs,  Dr.  Brown- Sequard  had  published  in  America 1 
the  interesting  results  at  which  he  had  arrived.  This  able 
experimenter  confirmed  Bernard's  observation  of  the  dilatation 
of  the  bloodvessels  and  the  elevation  of  temperature  resulting 
from  division  of  the  cervical  sympathetic.  He  then  went  on 
to  show  that  the  galvanic  stimulus  applied  to  the  cut  end  of 
the  peripheral  portion  of  the  nerve  caused  a  constriction  of 
the  blood-vessels  and  a  lowering  of  the  temperature.  He  thus 
proved  that  the  elevation  of  temperature  resulting  from  division 
of  the  sympathetic  is  directly  due  to  the  increased  afflux  of 
blood  consequent  on  paralysis  of  the  arterioles.  In  Bernard's 
third  memoir,  published  in  November  1852, 2  he  also  records 
the  observation  that  the  increased  blood-supply  which  results 
from  the  paralysing  influence  of  dividing  the  sympathetic  is 
at  once  arrested  by  galvanising  the  divided  end  of  the  nerve, 
when  the  parts  which  were  previously  red  and  congested  be- 
come pale  and  comparatively  bloodless. 

Since  this  great  field  of  research  was  opened  up  by  Claude 
Bernard  and  Brown- Sequard,  numerous  experimenters  have 
laboriously  entered  upon  it,  and  the  result  has  been  the  accu- 
mulation of  many  interesting  facts  and  the  construction  of  a 
tolerably  consistent  though  not  as  yet  an  entirely  complete 
theory  of  the  vaso-motor  system. 

In  a  paper  '  On  the  Minute  Structure  of  Involuntary 
Muscular  Fibre,'3  Sir  Joseph  Lister  demonstrated  more  clearly 
than  had  been  previously  done  the  beautiful  spiral  arrange- 
ment of  the  muscular  elements  surrounding  the  arterioles ; 
while  in  another  paper  '  On  the  Parts  of  the  Nervous  System 
which  regulate  the  Contractions  of  the  Arteries,' 4  he  described 
a  most  interesting  series  of  observations  and  experiments, 

1  Philadelphia  Medical  Examiner,  August,  1852. 

2  Comptes-Rendus  de  la  Socidtd  de  Biologic,  Nov.  1852,  p.  168. 

3  Transactions  of  the  Royal  Society  of  Edinburgh,  vol.  xxi.  part  iv.,  1857. 
1  Philosophical  Transactions,  part  ii.  for  1858. 
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which  contributed  greatly  to  the  clear  understanding  of  the 
functions  of  the  arterioles. 

Time  would  not  permit  me  now,  even  if  it  were  necessary 
or  desirable,  to  enter  into  the  minute  details  of  this  extensive 
subject.  I  need  only  refer  to  such  ascertained  facts  and 
principles  as  have  relation  to  some  pathological  phenomena 
which  we  shall  presently  have  to  discuss.  The  vaso-motor 
nerves  may  be  said,  in  a  general  way,  to  belong  to  the  great 
sympathetic  ;  but,  by  means  of  communicating  branches,  they 
are  also  connected  with  the  spinal  nerves  and  with  the  spinal 
cord.  In  fact,  there  is  reason  to  believe  that  all  the  vaso- 
motor fibres  are  derived  from  the  cerebro-spinal  axis,  from 
which  they  pass  out  chiefly  by  the  anterior  roots  of  the  spinal 
nerves ;  and  that  the  chief  centre  of  vaso-motor  nerve  action 
is  the  medulla  oblongata,  near  the  floor  of  the  fourth  ventricle. 
Injury  to  this  part  of  the  nervous  centre  or  division  of  the 
cord  in  the  upper  cervical  region,  cutting  off  the  communica- 
tion between  the  centre  above  and  the  vaso-motor  nerves, 
causes  general  relaxation  of  the  arterioles  and  a  fall  of  blood- 
pressure  throughout  the  body.  On  the  other  hand,  electrical 
stimulation  of  the  centre  excites  general  contraction  of  the 
arterioles  and  an  increase  of  blood-pressure. 

The  nerves  which,  when  divided,  cause  arterial  paralysis, 
and  when  stimulated  excite  arterial  contraction,  have  been 
designated  vaso-constrictor  nerves.  There  are  other  nerves 
having  a  different  and,  in  some  respects,  an  antagonistic 
function  :  these  are  designated  vaso-dilators.  Of  this  class  of 
nerves,  the  chorda  tympani  is  a  conspicuous  type. 

The  chorda  tympani  is  a  branch  of  the  facial  nerve,  which 
joins  the  lingual  branch  of  the  fifth  nerve,  and  is  distributed 
to  the  tongue  and  the  submaxillary  gland.  Bernard  disco- 
vered that  electrical  stimulation  of  the  peripheral  end  of  the 
divided  nerve  causes  great  dilatation  of  the  blood-vessels  of 
the  submaxillary  gland,  and  a  rapid  and  profuse  secretion  of 
saliva. 

Many  experiments  of  various  kinds  have  proved  that  the 
vessels  may  be  made  to  contract  or  to  dilate  by  an  influence 
conveyed  through  incident  nerves  to  the  centre,  and  thence 
reflected  through  other  fibres  to  the  arterioles.    Thus  when  a 
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sensitive  nerve,  such  as  the  fifth,  or  a  mixed  nerve  like  the 
sciatic,  has  its  central  end  stimulated,  a  reflex  contraction  of 
the  arterioles  occurs  throughout  the  body,  and  the  blood- 
pressure  rises.  On  the  other  hand,  Ludwig  and  Cyon  dis- 
covered that  one  branch  of  the  pneumogastric,  when  its 
central  end  is  stimulated,  has  a  reflex  influence  on  the  vaso- 
motor nerves,  which  causes  a  general  relaxation  of  the  arte- 
rioles and  a  consequent  fall  of  the  blood-pressure.  This 
nerve,  therefore,  is  called  the  depressor  nerve. 

There  is  now  a  very  general  agreement  amongst  physiolo- 
gists with  respect  to  the  influence  which  the  heart,  the  large 
elastic  arteries,  and  the  muscular  arterioles  respectively  exert 
upon  the  circulation.  The  force  which  propels  the  blood 
through  the  systemic  arteries  is  derived  entirely  from  the 
contraction  of  the  muscular  walls  of  the  left  ventricle  of  the 
heart.  The  elastic  walls  of  the  large  arteries,  distended  by 
the  injecting  force  of  the  ventricle,  react  upon  and  force  the 
blood  onwards  during  the  diastole  of  the  ventricle.  This 
forcible  resiliency  in  the  walls  of  the  arteries  is  as  obviously 
derived  from  the  muscular  contraction  of  the  heart  as  the 
elastic  power  of  an  archer's  bow  has  its  source  in  the  contract- 
ing muscles  of  the  arm  which  bends  the  bow.  The  resiliency 
of  the  arterial  wall,  reacting  upon  the  blood  during  the  diastole 
of  the  ventricle,  gradually  converts  the  interrupted  jet  of 
blood  from  the  heart  into  a  continuous  current  in  the  minute 
arteries  and  capillaries.  The  muscular  arterioles,  under  the 
influence  of  the  vaso-motor  system  of  nerves,  regulate  the 
blood-supply  to  the  various  organs  and  tissues.  The  action 
of  the  muscular  arterioles  is,  as  I  have  ventured  to  suggest,1 
that  of  stopcocks.  By  the  contraction  of  the  muscular  walls, 
their  canals  are  narrowed,  the  blood-stream  is  in  a  corre- 
sponding degree  lessened,  and  the  pressure  of  blood  in  the 
larger  arteries  is  increased.  On  the  contrary,  relaxation  of 
the  walls  of  the  arterioles  enlarges  their  canals,  permits  a 
fuller  stream  of  blood  to  pass,  and  lowers  the  blood-pressure 
in  the  arterial  trunks.  The  minute  muscular  arteries,  there- 
fore, through  their  stopcock  action,  exert  a  regulating  but  not 
a  propelling  influence  upon  the  blood-current. 

1  Medico-Cliirurgical  Transactions,  li.  00. 
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The  influence  of  the  heart,  the  larger  elastic  arteries,  and 
the  muscular  arterioles  respectively  upon  the  circulation,  may 
be  demonstrated  by  the  very  simple  apparatus  which  I  have 
here.1  A  pump  is  made  of  a  hollow  india-rubber  ball,  with 
two  orifices,  to  one  of  which  is  attached  a  tube  six  inches  long, 
and  to  the  other  an  elastic  india-rubber  tube  about  four  feet 
long,  at  the  distal  end  of  which  is  attached  a  metallic  stop- 
cock. *  The  central  orifice  of  each  tube  is  guarded  by  a  bullet 
valve.  The  end  of  the  short  tube  is  dipped  in  a  basin  of 
water,  while  the  elastic  ball  is  alternately  compressed  and  re- 
laxed by  the  hand.  The  intermitting  jet  of  water  from  the 
hollow  ball,  representing  the  heart,  is  gradually  converted 
into  a  continuous  stream  by  the  tube  acting  thus  like  the 
large  elastic  arteries,  and  the  size  of  the  continuous  jet  from 
the  metallic  orifice  is  regulated  by  turning  the  stopcock.  If, 
now,  I  substitute  for  the  elastic  tube  one  with  rigid  walls,  the 
stream  of  water  from  the  orifice  of  the  stopcock  is  no  longer 
continuous,  but  an  interrupted  pulsating  jet ;  so,  if  the  open- 
ing in  the  stopcock  be  large  enough  to  allow  the  water  to 
escape  as  fast  as  the  pump  drives  it  into  the  tube,  the  flow 
will  be  interrupted.  This  wide-open  state  of  the  stopcock 
represents  a  greatly  dilated  condition  of  the  muscular  arte- 
rioles, when  the  pulse  may  extend  through  the  capillaries, 
even  into  the  veins.  For  the  conversion  of  the  intermitting 
jet  from  the  pump  into  a  continuous  stream  from  the  stopcock, 
it  is  requisite  that  the  orifice  in  the  latter  should  be  so  small 
as  to  allow  the  fluid  to  accumulate  in  and  distend  the  elastic 
tube,  the  resiliency  of  which  continues  to  drive  on  the  fluid, 
while  the  pump,  representing  the  heart,  is  dilating  to  receive 
a  fresh  supply. 

It  is  evident  then  that,  while  the  resiliency  of  the  large 
arteries,  which  are  mainly  elastic  but  partly  muscular,  aids 
the  heart  in  propelling  the  blood  onwards  towards  the  capil- 
laries, the  contraction  of  the  arterioles,  whose  middle  coat  is 
entirely  muscular,  antagonises  the  heart  and  the  larger  ar- 
teries ;  and  their  stopcock  action,  under  the  guidance  of  the 
nervous  system,  regulates  the  blood-supply  to  the  various 

'  This  apparatus  was  designed  by  Dr.  Rutherford  (Lancet,  Oct.  12,  1872). 
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tissues  and  organs  in  accordance  with  their  physiological  re- 
quirements. 

There  is  no  evidence  of  a  peristaltic  muscular  contraction 
of  the  arteries,  as  some  writers — amongst  others,  MM.  Legros 
and  Onimus — have  supposed.  Anyone  who  has  carefully 
watched  the  circulation  in  the  web  of  the  frog's  foot,  or  in 
other  transparent  parts  of  a  living  animal,  must  have  observed 
that,  so  long  as  the  circulation  is  active,  the  blood- stream  in 
the  terminal  arterioles  is  as  continuous  and  uniform  as  it  is 
in  the  capillaries,  and  there  is  no  appearance  of  an  alternating 
contraction  and  relaxation  of  the  arterioles. 

The  true  capillaries  have  no  muscular  fibre  in  their  walls, 
and  there  is  reason  to  believe  that  they  have  no  power  of 
active  contraction.  They  become  distended  and  dilated  when 
the  muscular  arterioles  are  relaxed,  and  they  return  to  their 
original  size  when  the  arterioles  contract  and  lessen  the 
blood-stream  ;  but  this  contraction  of  the  capillaries  is  pro- 
bably the  result  of  simple  elastic  resiliency  after  distension, 
and  not  of  an  active  vital  contraction.  The  capillary  ob- 
struction which  occurs  during  the  progress  of  inflammation 
is  of  course  quite  different  from  a  normal  physiological  im- 
pediment. 

I  now  pass  on  to  the  consideration  of  some  pathological 
phenomena  which,  while  on  the  one  hand  they  receive  a  more 
or  less  complete  explanation  by  the  aid  of  the  physiological 
principles  to  which  I  have  referred,  on  the  other  hand  tend  to 
confirm  the  generally  received  physiological  doctrines  relating 
to  the  circulation. 

The  phenomena  of  what  is  commonly  called  asphyxia — 
death,  that  is,  by  suffocation  or  suspension  of  the  respiration 
—  could  not  be  completely  and  satisfactorily  explained  before 
the  structure  and  functions  of  the  muscular  arterioles  had 
been  revealed.  I  propose  now  to  devote  some  time  to  the 
consideration  of  these  phenomena,  and  I  shall  afterwards 
endeavour  to  show  that  the  disturbance  of  the  circulation 
which  results  from  the  suspension  of  the  respiration  is 
strictly  analogous  to  the  hindrances  and  disorders  of  the  cir- 
culation which  occur  in  other  abnormal  states,  and  especially 
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in  connection  with  choleraic  collapse  and  certain  forms  of 
renal  disease. 

The  immediate  cause  of  death  from  suffocation  is  the 
arrest  of  the  circulation  through  the  lungs.  The  obvious  and 
indisputable  evidence  of  this  is  found  in  the  fact  that,  when 
the  chest  is  opened  immediately  after  death,  the  right  cavities 
of  the  heart  and  the  large  branches  of  the  pulmonary  artery 
are  found  to  be  greatly  distended  with  blood,  while  the  left 
cavities  are  flaccid  and  comparatively  empty.  This  elementary 
fact  in  the  pathology  of  apnoea 1  (a  term  which  I  use  in  pre- 
ference to  asjriiyxia,  which  literally  means  pulselessness)  was 
first  demonstrated  by  our  own  illustrious  Harvey.  Harvey 
says  :  '  I  have  several  times  opened  the  breast  and  pericardium 
of  a  man  within  two  hours  after  his  execution  by  hanging, 
and  before  the  colour  had  totally  left  the  face,  and  in  presence 
of  many  witnesses  have  demonstrated  the  right  auricle  of  the 
heart  and  the  lungs  distended  with  blood — the  auricle  in 
particular  being  of  the  size  of  a  large  man's  fist,  and  so  full  of 
blood  that  it  looked  as  if  it  would  burst.  This  great  distension, 
however,  had  disappeared  the  next  day,  the  body  having  stif- 
fened and  become  cold,  and  the  blood  having  made  its  way 
through  various  channels.'2 

Two  circumstances  may  prevent  the  recognition  of  the 
distension  of  the  right  side  of  the  heart — first,  the  inspection 
may  be  delayed  until,  as  Harvey  said,  '  the  blood  has  made 
its  way  through  various  channels ; '  secondly,  the  large  veins 
may  be  cut  before  the  heart  is  exposed,  and  as  a  result  the 
distended  right  cavities  rapidly  empty  themselves. 

The  great  distension  of  the  right  cavities  of  the  heart  with 
the  relative  emptiness  of  the  left  cavities,  so  clearly  and 
accurately  described  by  Harvey,  has  sometimes  been  denied 
by  recent  writers  on  apnoea;  it  may,  therefore,  be  well  to 

1  Physiologists  apply  the  term  apncea  to  the  suspended  respiration  which 
results  from  hyperoxygenation  of  the  blood.  The  term  asphyxia  as  usually 
applied  to  death  by  suffocation  is,  as  Sir  Thomas  "Watson  says  (Lectures,  vol.  i. 
p.  69),  peculiarly  inappropriate.  '  It  might  express  any  kind  of  death  whatever ; 
or,  if  applied  to  any  particular  mode  of  dying,  it  would  seem  to  belong  to  death 
beginning  at  the  heart.'  The  pulselessness  of  syncope  is  literally  asphyxia,  as 
is  also  the  pulselessness  of  choleraic  collapse. 

2  Second  Disquisition  on  the  Circulation  of  the  Blood,  Sydenham  Society's 
Translation,  p.  127. 
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give  some  additional  evidence  of  this  fundamental  anatomical 
condition. 

Dr.  Massey  of  Nottingham  has  published  the  following 
report  of  the  appearances  found  in  the  chest  of  a  man  four 
hours  after  his  execution  by  hanging : 1 — 'On  removing  the 
sternum  and  cartilages  of  the  ribs,  the  lungs  were  not  to  be 
seen,  but  were  found  to  occupy  a  very  small  space  at  the 
back  part  of  the  chest,  resembling  the  contents  of  a  foetal 
thorax,  the  pericardial  sac  alone  being  seen.  The  colour  of 
the  lungs  was  of  a  darker  hue  than  natural,  especially  at 
the  bases.  On  cutting  out  the  lungs,  a  quantity  of  black 
liquid  flowed.  The  structure  was  natural,  but  there  was  loss 
of  crepitancy,  and  but  very  little  air  was  contained  in  them. 
The  right  auricle  of  the  heart  was  gorged  at  the  greatest  state 
of  distension  with  blood,  and  the  inferior  cava  was  in  the  like 
condition.  On  opening  the  auricle,  a  great  quantity  of  black 
fluid  blood  gushed  out.  The  right  ventricle  also  contained  a 
large  amount  of  blood.  The  left  auricle  and  ventricle  were 
completely  empty.' 

In  October  1867,  a  dog  weighing  fourteen  pounds  and 
a  quarter  was  killed  in  my  presence  by  a  ligature  on  the 
trachea.    The  animal  continued  to  struggle  convulsively  for 
five  minutes.    As  soon  as  these  movements  had  ceased  the  chest 
was  opened.    The  pericardium  was  so  filled  and  stretched  by 
the  distended  heart  that  it  was  at  first  supposed  that  the 
pericardium  had  been  opened  so  as  to  lay  bare  the  heart. 
The  right  cavities  of  the  heart  were  full  and  tense,  the  left 
comparatively  empty  and  flaccid.     In  particular,  the  two 
auricles  presented  a  marked  contrast :  the  right  auricle  stood 
out  in  a  globular  form  and  had  a  tense  and  elastic  feel  like  an 
india-rubber  ball  distended  with  air,  while  the  left  auricle  was 
flaccid  and  its  surface  wrinked.  A  ligature  having  been  placed 
round  the  large  vessels,  the  heart  was  removed  and  its  cavities 
opened,  when  two  ounces  of  blood  gushed  out  of  the  distended 
right  cavities,  while  two  drachms  and  a  half  only  flowed  slowly 
from  the  left  side.    After  division  of  the  large  vessels,  twelve 
ounces  of  blood  escaped  into  the  cavity  of  the  chest,  chiefly  from 
the  venae  cavae  and  the  pulmonary  artery.  The  lungs  collapsed 
to  an  extreme  degree ;  they  were  pale  and  non -crepitant. 

1  Lancet,  November  9,  1807. 
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It  will  be  seen  that  the  condition  of  the  heart's  cavities, 
and  in  particular  the  great  distension  of  the  right  auricle,  as 
described  by  Harvey  and  by  Dr.  Massey  in  men  executed  by 
hanging,  is  identical  with  that  which  I  observed  in  the  dog 
killed  by  a  ligature  on  the  trachea. 

The  great  distension  of  the  right  cavities  of  the  heart,  with 
comparative  emptiness  of  the  left,  is  very  generally  admitted, 
and  believed  to  result  from  some  impediment  to  the  passage 
of  the  blood  through  the  lungs,  consequent  on  the  suspension 
of  respiration.    The  question  then  arises,  What  is  the  me- 
chanism of  the  process  by  which  the  flow  of  blood  through 
the  lungs  is  impeded  and  finally  arrested  ?    It  was  formerly 
supposed  that  the  arrest  of  the  circulation  through  the  lungs 
might  be  explained  by  the  cessation  of  the  respiratory  move- 
ments.   It  is,  of  course,  indisputable  that  the  movements  of 
the  ribs  greatly  influence  the  amount  of  blood  withm  the 
chest,  and  especially  in  the  large  veins.    In  inspiration,  the 
blood  is  sucked  into  the  venae  cavae  and  the  superficial  veins 
in  the  neck  may  be  seen  to  collapse ;  while,  in  expiration,  the 
intrathoracic  trunks  are  compressed,  and  the  jugulars  and 
other  affluent  veins  are  distended;  but  the  hypothesis  that 
the  arrest  of  the  blood- stream  through  the  lungs  is  due  mainly 
to  the  immobility  of  the  chest  is  completely  disproved  by  the 
fact  that  when  an  animal  is  made  to  breathe  nitrogen  gas 
unmixed  with  oxygen  or  nitrous  oxide  gas,  although  the  move- 
ments of  the  chest  continue  as  in  ordinary  respiration,  the 
passage  of  the  blood  through  the  lungs  is  arrested  as  speedily 
and  completely  as  when  the  chest  is  motionless.   It  is  evident, 
then,  that  the  arrest  of  the  pulmonary  circulation  is  in  some 
way  caused  by  the  suspension  of  the  chemical  changes  in  the 
blood  and  the  respired  air  which  are  affected  by  the  inhalation 
of  oxygen. 

One  great  step  towards  the  elucidation  of  this  problem 
was  made  many  years  ago  by  Dr.  John  Keid.1    He  experi- 

1  See  his  paper,  '  On  the  Order  in  which  the  Vital  Actions  are  arrested  in 
Asphyxia,'  which  was  first  published  in  1841,  and  republished  in  his  collected 
Physiological,  Anatomical,  and  Patlwlogical  Researches,  1848.  In  this  paper 
Dr.  Eeid  gives  a  complete  history  of  the  attempts  which  had  been  made  by 
previous  observers  to  explain  the  phenomena  of  so-called  asphyxia. 
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niented  in  the  following  manner  upon  dogs.  A  tube  with  a 
stopcock  was  placed  in  an  opening  in  the  trachea,  and  a 
mercurial  dynamometer  was  introduced  into  the  femoral  artery 
for  the  purpose  of  measuring  the  blood-pressure  within  the 
arterial  system.  Dr.  Eeid  expected  to  find  that  when  air  was 
excluded  from  the  lungs  by  turning  the  stopcock,  and  when, 
consequently,  unaerated  black  blood  began  to  pass  into  the 
systemic  arteries,  there  would  be  a  steady  decrease  of  the 
blood-pressure  there.  He  found,  however,  to  his  great  sur- 
prise, that  for  a  period  of  about  two  minutes  after  the  animal 
had  ceased  to  struggle,  the  mercury  stood  higher  in  the  dyna- 
mometer, and  the  arteries  were  more  tense,  than  when  the 
animal  was  breathing  freely.  After  this  high  pressure  had 
continued  for  about  two  minutes,  it  began  to  decline  rapidly, 
in  consequence  of  the  increasing  impediment  to  the  flow  of 
blood  through  the  lungs. 

Eeferring  to  the  temporary  increase  of  pressure  in  the 
systemic  arteries,  Dr.  Eeid  says :  '  This  was  so  unlooked  for, 
at  first  sight  was  so  inexplicable  and  so  much  at  variance 
with  my  preconceived  notions  on  the  subject,  that  I  was 
strongly  inclined  to  believe  that  there  must  be  some  source  of 
fallacy;  but,  after  repeating  the  experiment  more  than  twenty 
times,  and  invariably  with  the  same  result,  I  was  at  last  com- 
pelled to  admit  its  accuracy.  1  then  began  to  surmise  that 
this  arose  from  an  impediment  to  the  passage  of  the  venous 
blood  through  the  capillaries  of  the  systemic  circulation.'  We 
shall  presently  return  to  this  suggested  explanation  of  the 
phenomena ;  meanwhile,  it  is  to  be  observed  that,  in  experi- 
ments performed  as  Dr.  Eeid  performed  his,  the  observation 
of  the  blood-pressure  is  liable  to  be  more  or  less  interfered 
with  by  the  struggles  of  the  animal,  which,  while  they  con- 
tinue, have  the  effect  of  increasing  the  arterial  pressure. 

In  some  experiments  afterwards  performed  by  Mr.  Erichsen,1 
the  struggles  were  prevented  by  the  animal  being  pithed ;  and, 
this  disturbing  element  being  thus  removed,  Mr.  Erichsen 
obtained  results  which  were  entirely  in  accordance  with  those 
of  Dr.  Eeid — namely,  that  with  the  suspension  of  the  re- 
spiration and  the  consequent  passage  of  black  blood  into  the 

1  Edinburgh  Medical  and  Surgical  Journal,  January  1845. 
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systemic  arteries,  there  is,  for  a  time,  an  increased  blood- 
pressure  within  those  arteries,  the  result  of  some  resistance 
in  the  terminal  vessels  •  then,  after  a  period  of  two  or  three 
minutes,  there  is  a  rapid  decrease  of  pressure,  in  consequence 
of  the  impeded  and  finally  arrested  passage  of  the  blood 
through  the  lungs. 

But  the  most  complete  and  entirely  satisfactory  experi- 
ments tending  to  throw  light  upon  the  phenomena  of  apncea 
are  those  which  have  been  performed  upon  dogs  under  the 
paralysing  influence  of  curara.  I  am  indebted  to  my  friend 
and  former  colleague  Dr.  Rutherford,  now  the  distinguished 
Professor  of  the  Institutes  of  Medicine  in  the  University  of 
Edinburgh,  for  the  opportunity  of  witnessing  some  experi- 
ments performed  in  1873,  the  results  of  which  I  will  endeavour 
as  briefly  as  possible  to  describe.  I  may  state  at  once  that 
the  results,  although  in  some  respects  more  complete  and 
conclusive  than  those  obtained  by  Dr.  John  Eeid  and  Mr. 
Erichsen,  are  entirely  in  accordance  with  their  observations. 

Into  the  trachea  of  a  dog  a  tube  was  introduced  and  con- 
nected with  a  bellows  for  the  performance  of  artificial  respira- 
tion. The  voluntary  muscles  were  then  paralysed  by  the 
injection  of  curara,  and  the  animal  was  kept  alive  by  artificial 
respiration.  The  sternum  and  portions  of  the  ribs  were 
removed  and  the  pericardium  was  opened,  so  as  to  expose  the 
whole  of  the  anterior  surface  of  the  heart.  One  common 
carotid  artery  was  divided,  and  a  dynamometer-tube  con- 
nected with  a  kymograph  was  introduced  into  the  proximal 
end.  In  making  all  these  preparations,  much  time  and 
labour  and  great  skill  were  required.  Artificial  respiration 
was  now  suspended,  and  immediately  the  colour  of  the  left 
auricle  changed  from  crimson  to  purple,  and  the  kymograph 
indicated  a  continuous  increase  of  pressure  in  the  systemic 
arteries.  After  the  increase  of  pressure  had  continued  for 
about  a  minute,  the  left  cavities  of  the  heart  became  much 
distended ;  the  auricle,  in  particular,  became  expanded  into  a 
tense  globular  ball  with  a  smooth  surface  (fig.  1).  In  the 
next  period,  the  pressure  in  the  arteries  began  to  fall,  and, 
about  the  same  time,  the  right  cavities  of  the  heart,  which 
had  hitherto  remained  of  the  normal  size  and  form,  began  to 
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expand,  while  the  distension  of  the  left  began  rapidly  to  sub- 
side.   Meanwhile,  the  right  cavities  became  more  and  more 


Fig.  1.— Represents  the  distension  of  the  left  cavities  of  the  heart  and  aorta  in  the 
first  stage  of  apncea  (asphyxia).  La.  left  auricle,  l.v.  left  ventricle.  Both  greatly 
distended,  the  former  like  a  smooth  india-rubber  ball.  a.  aorta  distended,  p.a. 
pulmonary  artery,  p.v.  pulmonary  vein.  r.a.  right  auricle,  r.v.  right  ventricle. 
v.c.d.  descending  vena  cava,  v.c.a.  ascending  vena  cava.  The  right  cavities  of  the 
heart,  the  pulmonary  artery,  and  the  systemic  veins  are  in  a  state  of  normal  fulness. 


Fia.  2.— Represents  the  distension  of  the  right  cavities  of  the  heart,  of  the  pulmonary 
artery,  and  the  large  systemic  veins  in  tho  final  stage  of  apncea  (asphyxia).  The 
letters  have  the  same  significance  as  in  fig.  1.  In  addition,  p.c,  indicates  the  ancemic 
condition  of  the  pulmonary  capillaries,  b.  left  bronchus.  The  right  auricle  and  ven- 
tricle and  the  pulmonary  artery  arc  fully  distended,  the  auricle  having  the  form  and 
smoothness  of  a  distended  ball,  while  the  left  cavities  of  the  heart  and  the  aorta  are 
collapsed  and  nearly  empty. 

distended,  and  now  the  right  auricle  assumed  the  appearance 
of  a  round  tense  ball,  while  the  left  auricle  had  become  nearly 
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empty  and  flaccid.    The  right  ventricle  also  became  so  dis- 
tended that  it  projected  above  the  level  of  the  left  (fig.  2). 

This  was  the  condition  of  the  heart's  cavities  when  the 
animal  died  by  the  final  arrest  of  the  circulation ;  but,  more 
than  once,  when  the  circulation  was  nearly  at  a  standstill, 
artificial  respiration  was  resumed,  and  then  all  the  phenomena 
rapidly  changed.  The  blood  at  once  passed  freely  through 
the  lungs,  the  distension  of  the  right  cavities  of  the  heart 
subsided,  and  the  systemic  arterial  pressure  became  first 
excessive  and  then  normal,  when  the  blood  had  become 
thoroughly  oxygenised  and  its  passage  through  the  terminal 
vessels  was  no  longer  resisted. 

We  now  return  to  the  consideration  of  the  minute 
mechanism  of  the  process  by  which,  first,  the  systemic  and 
then  the  pulmonary  circulation  is  impeded  when  the  respira- 
tion is  suspended. 

Dr.  Keid  maintained  that  the  obstruction  occurs  in  the 
capillaries,  in  accordance  with  Dr.  Alison's  doctrine.  He 
says  :  'He  (Dr.  Alison)  has  shown  that  this  phenomenon  is  to 
be  referred  to  an  interesting  general  law  of  physiology,  that 
has  hitherto  not  received  the  attention  which  its  importance 
demands,  by  which  the  movement  of  nutritious  juices  is 
influenced  by  the  chemical  changes,  or,  as  he  terms  them,  the 
vital  attractions  connected  with  the  chemical  changes  con- 
stantly going  on  in  the  capillary  vessels  between  those  juices 
and  the  surrounding  tissues  by  which  nutrition  and  secretion 
are  effected.    That  such  a  moving  power  exists,  regulating 
the  movement  of  the  blood  that  flows  through  each  individual 
organ,  independent  of  any  impulse  from  the  living  solids, 
cannot  be  doubted.    Before  arterial  blood  can  be  transmitted 
freely  through  any  tissue  or  organ,  it  is  not  only  necessary 
that  the  contractions  of  the  heart  be  performed  with  a  certain 
amount  of  force,  but  that  the  actions  of  nutrition  and  secretion 
be  also  in  operation ;  so,  in  the  same  manner,  before  the  blood 
can  be  transmitted  through  the  lungs,  it  is  not  only  necessary 
that  the  right  side  of  the  heart  should  retain  its  contractility, 
but  that  the  chemical  changes  between  the  blood  and  the 
atmospheric  air  should  proceed.    This  doctrine  is  still  further 
illustrated  by  the  fact  which  we  have  ascertained,  that  when 
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the  blood  in  the  systemic  circulation  becomes  decidedly  venous 
and  unfit  for  carrying  on  the  process  of  nutrition,  it  passes 
less  freely  through  the  capillary  arteries  into  the  veins.' 

In  another  part  of  his  essay,  Dr.  Keid  expresses  his  con- 
viction that  the  irregular  afflux  of  blood  to  different  organs 
and  tissues  '  cannot  be  explained  by  contractile  movements  oi 
the  smaller  arteries  or  capillaries,'  and  he  appears  to  consider 
that  the  best  explanation  of  the  phenomena  has  been  afforded 
by  Professor  Draper,  who  shows,  he  says,  '  in  an  apparently 
satisfactory  manner,  how  the  arterial  blood  should  be  drawn 
into  the  systemic  capillaries,  so  long  as  the  chemical  changes 
between  it  and  the  surrounding  tissues  proceed,  and  how 
the  venous  blood,  which  has  no  chemical  affinities  for  these 
tissues,  should  be  driven  onwards  along  the  veins  to  the  heart. 
If  this  occur  in  the  systemic,  the  reverse  will  occur  in  the 
pulmonic  circulation;  for  the  venous  blood  has  a  strong 
affinity  for  the  oxygen  of  the  atmospheric  air  that  occupies 
the  air-cells  upon  which  the  pulmonic  capillaries  are  ramified, 
while  the  arterial  blood  has  none,  and  the  venous  blood  is 
drawn  into  these  capillaries  and  drives  the  arterial  blood  be- 
fore it  towards  the  heart.' 

I  have  quoted  this  explanation  of  the  phenomena  at  some 
length,  because  it  was  the  best  that  could  be  suggested  before 
the  discovery  of  the  structure  and  functions  of  the  muscular 
arterioles  and  of  the  vaso-motor  system  of  nerves.  We  are 
now  in  a  position  to  substitute  for  the  hypothesis  of  vis  a 
fronte,  drawing  the  blood  onwards  or  retarding  its  progress,  a 
simple  physical  explanation  of  all  Dr.  Eeid's  facts,  which  he 
himself  would  have  been  amongst  the  first  to  accept  as  con- 
clusive. We  substitute  for  mysterious  hypothetical  attractions 
and  repulsions  or  suspended  attractions  the  simple  demon- 
strable phenomena  of  arterial  contraction  and  relaxation 
under  the  influence  of  nervous  agency,  and  we  see  how 
completely  this  explains  the  obstruction  first  in  the  systemic 
and  then  in  the  pulmonic  circulation  during  the  progress  of 
apnoea. 

The  respiration  being  suspended,  unoxygenised  black  blood 
at  first  passes  freely  to  the  left  side  of  the  heart  and  the 
systemic  arteries  and  capillaries.    Arrived  there,  either  by  its 
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direct  stimulation  of  the  muscular  arterioles  or,  more  probably, 
by  a  reflex  influence  through  the  vaso  motor  nerves  and  centre, 
the  arterioles  are  excited  to  contract,  and  by  this  action  of  the 
arterial  stopcocks  the  blood-pressure  in  the  arterial  trunks  is 
increased  and  the  left  cavities  of  the  heart  become  distended 
jand  dilated,  as  seen  in  the  exposed  heart  of  the  living  dog 
(fig.  1,  p.  27).  The  circulation  through  the  systemic  arterioles 
is  thus  impeded,  but  not  arrested ;  some  black  blood  passes 
through  the  capillaries,  and  this  black  blood  not  being  capable 
of  effecting  the  usual  chemical  changes  between  itself  and  the 
tissues,  and  becoming  more  and  more  entirely  deoxygenised, 
in  this  abnormal  state  arrives  through  the  veins  at  the  right 
side  of  the  heart  and  the  pulmonary  vessels.  Beaching  the 
pulmonary  arterioles  and  capillaries,  it  excites  there  the  same 
arterial  contraction  and  resistance  as  had  before  occurred  in 
the  systemic  vessels.  The  resistance  offered  by  the  contract- 
ing pulmonary  arterioles,  while  on  the  one  hand  it  tends  to 
empty  the  left  side  of  the  heart  and  so  to  lessen  the  blood- 
pressure  in  the  systemic  arteries,  on  the  other  it  causes  that 
great  distension  and  dilatation  of  the  right  cavities,  more  espe- 
cially of  the  auricle,  which  are  invariably  found  to  exist  when 
the  chest  is  opened  soon  after  death  from  apnoea,  and  which, 
in  Dr.  Butherford's  experiment,  was  plainly  seen  to  occur 
during  the  lifetime  of  the  animal  (fig.  2,  p.  27).  It  would 
appear  that,  while  the  systemic  arterioles  immediately  resist 
the  passage  of  imperfectly  aerated  blood,  the  resistance  offered 
by  the  pulmonary  arterioles  does  not  commence  until  the  de- 
oxidation  of  the  blood  has  passed  beyond  a  certain  stage, 
and  this  resistance  is  rapidly  overcome  by  the  readmission  of 
atmospheric  air  to  the  lungs. 

If  the  pulmonary  arterioles  began  to  contract  and  so  to 
resist  the  onward  movement  of  the  blood  as  early  as  do  the 
systemic  arterioles,  death  from  suspended  respiration  and  cir- 
culation would  be  much  more  rapid  than  it  actually  is. 

The  instantaneous  restoration  of  the  pulmonary  circulation 
by  the  readmission  of  air  to  the  lungs  is  inconsistent  with  the 
theory  which  attributes  the  arrest  of  the  circulation  to  the 
direct  influence  of  unaerated  blood  on  the  vaso-motor  centre. 
It  is  obvious  that  until  the  pulmonary  circulation  has  been  set 
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•  free  the  blood  in  contact  with  the  nervous  centres  must  still 
be  black  and  unaerated. 

Some  additional  facts  which  were  observed  during  the  pro- 
gress of  this  experiment  are  worthy  of  remark.  It  was  noted 
that  the  increased  arterial  pressure,  which  commenced  as  soon 
as  black  blood  began  to  pass  into  the  systemic  vessels,  had 
existed  for  some  seconds  before  the  left  auricle  and  ventricle 
began  to  dilate,  and  continued  for  some  time  after  the  dilata- 
tion of  those  cavities  had  reached  its  height ;  then,  while  the 
distension  of  these  cavities  persisted,  the  arterial  pressure 
began  to  fall,  and  it  was  just  at  this  time  that  the  right 
cavities,  which  had  heretofore  retained  their  normal  size  and 
form,  began  to  be  distended  and  dilated. 

The  question  arises,  What  was  the  immediate  cause  of  the 
diminished  arterial  pressure  which  began  while  the  left  cavities 
were  still  distended  ?  It  might  possibly  be  due  to  diminished 
contraction  of  the  terminal  arterioles,  but  this  is  not  a  pro- 
bable explanation.  It  was  more  probably  a  result  of  diminished 
power  of  the  left  side  of  the  heart  consequent  on  over-distension 
of  its  cavities.  It  is  not  unlikely  that  the  heart's  contraction* 
may  be  in  some  degree  enfeebled  by  the  circulation  of  black 
blood  through  its  nutrient  vessels,  but  this  obviously  does  not 
explain  the  dilatation  first  of  the  left  cavities  and  subsequently 
of  the  right :  a  phenomenon  which  can  be  accounted  for  only 
by  excessive  contraction,  first  of  the  systemic  and  then  of  the 
pulmonary  arterioles.  We  have  additional  evidence  that  the 
weakening  of  the  left  side  of  the  heart,  and  the  consequent 
diminution  of  the  arterial  pressure,  are  due  to  over-distension 
of  the  cavities,  in  the  fact  that,  when,  in  consequence  of  the 
increasing  resistance  to  the  circulation  through  the  pulmonary 
vessels,  the  blood-supply  to  the  left  side  of  the  heart  is  dimin- 
ished, the  contraction  of  their  muscular  walls  speedily  restores 
the  left  cavities  to  their  normal  size. 

It  is  manifest  from  the  phenomena  which  we  have  been 
considering — the  great  distension,  first,  of  the  left  cavities  of 
the  heart,  then  of  the  right,  and  the  final  rapid  arrest  of 
the  circulation  through  the  lungs,  notwithstanding  the  forcible 
contraction  of  the  right  ventricle — that  the  active  contraction 
of  the  systemic  arterioles  throughout  the  body  is  more  than 
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equal  to  the  contractile  power  of  the  left  ventricle,  and  the 
force  of  contraction  in  the  pulmonary  arterioles  is  more  than 
equivalent  to  that  of  the  right  ventricle.1 

It  is  evident  that  the  immediate  cause  of  death  from  apncea 
is  the  arrest  of  the  current  of  blood  in  the  lungs,  and  this  is 
confirmed  and  illustrated  by  the  curious  fact,  which  was  first 
observed  by  Buffon,  that  the  young  of  certain  warm-blooded 
animals— for  example,  the  dog,  the  cat,  and  the  rabbit— may, 
within  a  few  days  after  their  birth,  be  immersed  in  water  of 
moderate  temperature  for  a  period  of  sometimes  half  an  hour 
before  life  is  extinct.    The  explanation  of  this  interesting 
phenomenon  is  without  doubt  to  be  found  in  the  fact  that,  in 
these  animals,  the  foramen  ovale  and  the  ductus  arteriosus 
remain  patulous  for  a  few  days  after  birth,  so  that,  when,  in 
consequence  of  the  exclusion  of  air  from  the  lungs,  the  pul- 
monary circulation  is  impeded,  the  blood  passes  directly  from 
the  right  to  the  left  side  of  the  heart  and  to  the  aorta,  the 
same  as  during  foetal  life,  and  the  circulation  consequently 
continues  much  longer  than  in  older  animals,  where,  the 
foramen  ovale  and  the  ductus  arteriosus  being  closed,  all  the 
blood  has  to  pass  through  the  pulmonary  vessels  and  is  thus 
subjected  to  their  regulating  and  retarding  influence. 

With  reference  to  the  exact  seat  of  the  impediment  which 
arrests  the  flow  of  blood  through  the  lungs,  I  may  remark  that 
the  extreme  anaemia  of  the  minute  tissue  of  the  lungs,  when 
examined  immediately  after  death  in  cases  of  acute  apncea,  is 
evidence  that  the  stoppage  occurs  before  the  blood  has  reached 
the  capillaries.  If,  in  accordance  with  the  hypothesis  of  Alison 
and  Eeid,  the  blood  were  attracted  into  the  capillaries  and 
retained  there,  in  consequence  of  its  not  having  undergone  the 
normal  chemical  changes,  the  capillaries  would  be  in  a  state 
of  engorgement,  and  not  in  that  nearly  bloodless  state  in  which 
they  are  actually  found  to  be. 

1  Some  physiologists  maintain  that  the  comparative  emptiness  of  the  left 
side  of  the  heart  is  due  to  the  expulsion  of  the  blood  by  rigor  mortis.  The 
error  of  this  view  is  shown  by  the  fact  that  when  the  chest  is  opened 
immediately  after  death  the  left  cavities  are  found  nearly  empty,  and  in  Dr. 
Rutherford's  experiment  the  emptying  of  these  cavities  was  seen  to  occur 
gradually  while  the  animal  was  still  alive. 
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Nitrous  oxide  aiucsthcsia. — In  the  phenomena  of  apnoca  with 
the  resulting  rapid  arrest  of  the  circulation  which  occurs 
when  nitrous  oxide  gas  is  inhaled  as  an  anaesthetic,  we  have  a 
very  interesting  confirmation  of  the  results  obtained  by  ex- 
cluding atmospheric  air  from  the  lungs  of  animals ;  and,  on 
the  other  hand,  the  records  of  physiological  experiments  enable 
us  more  completely  to  understand  and  interpret  the  facts  of 
nitrous  oxide  anaesthesia.  On  several  occasions  I  have  availed 
myself  of  the  opportunity  afforded  me  by  the  courtesy  of  the 
staff  of  the  Dental  Hospital  to  watch  the  phenomena  which 
attend  the  inhalation  of  the  gas,  and  I  will  now  briefly  describe 
them. 

In  most  cases,  during  the  first  few  seconds  the  pulse  and 
the  breathing  are  quickened,  as  a  result  probably  of  emotional 
excitement.  In  the  next  stage,  the  breathing  becomes  slow 
and  shallow  and  the  pulse  full  and  firm.  Then,  after  a  period 
which  varies  in  different  cases  from  forty  to  eighty  or  ninety 
seconds,  the  pulse  suddenly  becomes  almost,  or  even  quite, 
imperceptible,  the  features  become  livid,  the  pupils  are  widely 
dilated,  there  is  a  state  of  general  muscular  rigidity ;  in  short, 
all  the  phenomena  of  the  first  stage  of  an  epileptic  fit  are  pre- 
sent. The  mouth-piece  being  removed,  the  morbid  phenomena 
quickly  pass  away,  the  features  regain  their  normal  colour,  the 
pulse  returns,  and  for  a  few  seconds  has  again  a  full  and 
throbbing  character,  but  quickly  regains  its  normal  condition. 

The  explanation  of  the  phenomena  appears  to  be  sufficiently 
obvious.  It  is  admitted  on  all  hands  that,  at  the  temperature 
of  the  body,  the  nitrous  oxide  gives  up  no  oxygen  to  the  blood 
or  the  tissues.  The  gas  becoming  rapidly  diffused  and  re- 
placing the  oxygen  in  the  lungs  and  in  the  blood,  black  un- 
oxygenised  blood  passes  into  the  systemic  arteries,  and  excites, 
through  the  vaso-motor  nerves  and  centre,  contraction  of  the 
muscular  arterioles.  The  resistance  thus  offered  to  the  passage 
of  unaerated  blood  through  the  terminal  arteries  explains  the 
temporary  fulness  and  tension  of  the  radial  pulse.1    The  par- 

1  Some  writers  have  asserted  that  the  full  pulse  during  the  early  stage  of 
nitrous  oxide  inhalation  is  evidence  of  the  direct  stimulant  action  of  the  gas 
upon  the  heart ;  but  since  the  exclusion  of  atmospheric  air  has  precisely  the 
same  effect  upon  the  pulse,  that  explanation  of  the  arterial  fulness  and  tension 
is  evidently  untenable. 

D 


34  THE  PHYSIOLOGY  OF  THE  CIRCULATION  [chap. 

tially  imoxygenised  blood,  passing  through  the  systemic  capil- 
laries without  the  usual  interchange  of  materials  between  it  and 
the  tissues,  soon  becomes  so  entirely  deoxygenised  as,  when 
reaching  the  lungs,  to  excite  contraction  of  the  pulmonary 
arterioles.  The  resistance  thus  offered  to  the  passage  of  blood 
through  the  lungs  explains,  on  the  one  side,  the  systemic 
arterial  emptiness  with  feebleness  or  even  complete  disappear- 
ance of  the  pulse,  and,  on  the  other,  the  systemic  venous  ful- 
ness with  lividity  of  the  skin.  The  epileptiform  condition  is 
explained  by  the  sudden  and  extreme  diminution  of  the  blood- 
supply  to  the  brain,  the  blood  at  the  same  time  being  unaerated. 
(See  the  chapter  on  the  Pathology  of  Epilepsy.) 

If  the  inhalation  were  continued,  death  would  occur  from 
the  complete  arrest  of  the  pulmonary  circulation  and  con- 
sequent over- distension  of  the  right  side  of  the  heart,  and  this 
is  the  mode  in  which  death  occurs  when  an  animal  is  killed 
by  the  continued  inhalation  of  the  gas.  A  year  ago,  my  friend 
and  colleague  Mr.  Hamilton  Cartwright  assisted  me  to  kill  two 
rabbits  with  the  gas.  In  both  animals  convulsions  preceded 
death  ;  and,  the  chest  being  opened  immediately  after  death, 
the  heart  was  found  still  beating.  The  right  cavities  and  the 
systemic  veins  were  greatly  distended  with  blood,  while  the 
left  cavities  and  the  aorta  were  comparatively  empty  and 
flaccid,  the  blood  on  both  sides  of  the  heart  being  equally 
black.  The  lungs  were  anaemic  and  collapsed  to  an  extreme 
degree. 

It  will  be  seen  that  the  phenomena  observed  during  life  and 
the  appearances  after  death  from  the  inhalation  of  the  nitrous 
oxide  gas  are  precisely  similar  to  those  which  result  from 
suspension  of  the  respiration  in  the  human  being  and  in  the 
lower  animals.    (See  fig.  2,  p.  27.) 

It  is  evident,  from  the  many  thousands  of  cases  in  which 
the  gas  has  been  given  and  the  extreme  rarity  of  a  fatal  acci- 
dent from  its  use,  that,  in  the  hands  of  a  skilled  and  careful 
operator,  no  great  risk  attends  the  employment  of  this  anaes- 
thetic ; 1  but  it  is  also  obvious  that,  to  a  patient  with  a  feeble 

1  The  late  Mr.  Clover,  in  a  letter  to  the  Lancet  (vol.  i.  187G),  stated  that  he 
had  put  to  sleep  more  than  eleven  thousand  persons  with  the  gas  without  one 
fatal  result. 
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fat  heart,  the  distension  of  the  right  cavities  which  accompanies 
the  disappearance  of  the  radial  pulse  and  the  general  lividity 
of  the  features  must  be  attended  with  some  degree  of  risk,  and 
the  danger  must  be  increased  when,  the  muscles  of  the  trunk 
and  limbs  being  convulsed,  the  pressure  of  the  contracting 
muscles  upon  the  veins  drives  the  blood  forcibly  towards  the 
right  cavities  of  the  heart,  and  so  adds  to  their  distension. 
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CHAPTEK  III. 

ON  CERTAIN  PHYSICAL  PHENOMENA  CONNECTED  WITH  THE  CIRCU- 
LATION, RESPIRATION,   SECRETION,  AND  ABSORPTION.1 

Facts  proving  rapidity  of  Absorption  and  Elimination — Effect  of  Overfulness 
and  of  Depletion  of  Blood-vessels — Venesection  lowers  the  Density  of  the 
Blood — Action  of  a  Hydragogue  in  removing  Dropsy — Mere  Diarrhoea  does 
not  thicken  the  Blood — Influence  of  Venous  Engorgement  in  causing  Blood- 
thickening— Explanation  of  the  Blood-thickening  during  the  Collapse  Stage 
of  Cholera. 

In  the  body  of  a  living  animal  there  is  an  incessant  movement 
of  liquids.  Not  only  is  the  blood  constantly  propelled  through 
the  vessels,  but  there  is  a  continual  passage  of  fluids  from  the 
blood  to  the  tissues,  and  from  the  tissues  into  the  blood.  The 
phenomena  of  the  circulation,  respiration,  secretion,  and 
absorption,  are  most  ultimately  correlated  with  each  other 
and  with  an  unceasing  movement  of  the  interstitial  fluids. 
Life  implies  motion ;  stagnation  involves  death,  either  local 
or  general.  The  movement  of  the  blood  is  dependent  on 
obvious  mechanical  processes.  The  contractions  of  the  heart, 
the  elastic  resiliency  of  the  large  arteries,  the  regulating 
power  of  the  muscular  walled  arterioles,  the  pressure  of  con- 
tracting muscles  on  the  veins,  and  the  movements  of  the 
chest  in  respiration,  these  forces,  regulated  and  controlled  by 
the  nervous  system,  are  the  main  influences  concerned  in 
maintaining  the  circulation  of  the  blood.  The  proofs  and  the 
explanation  of  the  constant  and  rapid  interchange  of  fluids 
between  the  blood  and  the  tissues  are  less  obvious,  but  the 
phenomena  will  well  repay  an  attentive  study. 

The  quick  and  powerful  action  of  morphine  and  other 
substances,  when  injected  beneath  the  skin,  affords  a  familiar 

1  British  Medical  Journal,  Jan.  1  and  8,  1876. 
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illustration  of  the  fact  that  a  current  of  liquid  is  constantly 
passing  from  the  tissues  into  the  blood ;  the  blood  being,  of 
course,  the  vehicle  by  which  the  absorbed  morphine  reaches 
and  acts  upon  the  nervous  centres. 

The  late  Dr.  Bence  Jones  made  a  number  of  interesting 
experiments  to  demonstrate  the  rapid  passage  of  crystalloids 
into  and  out  of  the  vascular  and  non- vascular  textures  of  the 
body.1  The  experiments  were  made  with  the  salts  of  lithium, 
which  are  readily  detected  by  spectrum  analysis.  It  was  found 
that  in  guinea-pigs,  within  a  quarter  of  an  hour  after  three 
grams  of  chloride  of  lithium  had  been  taken  by  the  stomach, 
the  lithium  was  present  not  only  in  all  the  vascular  textures, 
but  even  in  the  cartilage  of  the  hip-joint  and  in  the  humours 
of  the  eye.  In  half  an  hour  it  was  detected  in  the  crys- 
talline lens.  When  the  same  quantity  was  injected  beneath 
the  skin,  even  in  four  minutes  it  might  be  detected  every- 
where except  in  the  lens,  and  in  ten  minutes  it  had  passed 
into  the  lens. 

In  the  human  subject,  lithium  may  be  detected  in  the 
urine  in  from  five  to  ten  minutes  after  a  ten-grain  dose  of  the 
carbonate  has  been  swallowed ;  and  it  continues  to  pass  out 
by  the  urine  for  six  or  seven  days.  Carbonate  of  lithium  was 
administered  to  patients  at  variable  intervals  before  the  opera- 
tion for  cataract.  After  a  twenty-grain  dose,  it  was  found  in 
small  quantity  in  the  lens  in  two  hours  and  a  half;  and  it  was 
found  in  every  part  of  the  lens  in  three  and  a  half,  five,  and 
seven  hours.  No  trace  was  detected  in  the  lens  when  twenty 
grains  of  the  carbonate  of  lithium  had  been  taken  seven  days 
before  the  extraction  of  the  cataract.  Within  that  period 
the  whole  of  the  lithium  had  passed  out  of  the  tissue  of  the 
lens,  and  had  ceased  to  be  excreted  by  the  kidneys.  This 
rapid  passage  of  substances  into  and  out  of  the  tissues  be- 
longs to  the  class  of  phenomena  which  come  under  the  desig- 
nation of  diffusion  of  liquids. 

Most  liquids  exert  a  molecular  attraction  upon  each  other, 
as  a  result  of  which  they  mingle  with  and  diffuse  into  each 
other.    This  diffusion,  by  a  process  of  endosmosis  and  exos- 

1  Proceedings  of  the  Royal  Society,  June  15,  18G5  ;  and  Croonian  Lectures 
on  Matter  and  Force,  Appendix  III. 
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mosis,  takes  place  through  membranes ;  but  the  interposition 
of  an  animal  membrane  has  this  important  influence,  that, 
while  it  allows  the  ready  passage  of  liquids  containing  in 
solution  substances  which  the  late  Professor  Graham  has 
designated  '  crystalloids,'  it  arrests,  or  greatly  retards,  the 
passage  of  '  colloids  '  or  gum-like  substances.  A  membranous 
septum,  therefore,  serves  as  a  means  by  which  crystalloids 
may  be  separated  from  colloids.  Place  albuminous  urine  in 
a  dialyser  floated  on  distilled  water,  and  in  the  course  of  a 
few  hours  the  crystalloids  of  the  urine— the  urea  and  the  salts 
— will  have  passed  out  of  the  dialyser,  while  the  greater  part 
of  the  colloid  albumen  is  retained  within.  The  molecular 
attraction  between  the  dissolved  crystalloids  and  the  mem- 
branous septum  acts  as  a  motor  force,  which  gradually  carries 
the  materials  of  the  crystalloid  into  the  liquid  outside  the 
dialyser.  The  fact  that  some  albumen  always  diffuses  through 
a  dead  membrane  proves  that  such  a  membrane  differs  from 
the  walls  of  healthy  Malpighian  capillaries,  which,  in  the 
normal  state,  permit  no  escape  of  albumen.  The  passage  of 
albumen  through  the  Malpighian  capillaries  is  a  result  of  an 
abnormal  condition  of  the  blood  or  of  the  walls  of  the  vessels, 
or,  it  may  be,  of  abnormal  blood-pressure. 

The  same  physical  forces  are  concerned  in  the  production 
of  Renal  Dropsy.  When,  in  consequence  of  acute  inflamma- 
tory disease  of  the  kidney,  the  urinary  crystalloids  and  water 
accumulate  in  the  blood,  they  pass  thence,  by  an  exosinotic 
process,  through  the  walls  of  the  capillaries  into  the  subcu- 
taneous areolar  tissue  and  into  one  or  more  of  the  serous 
cavities.  On  the  other  hand,  when  the  kidney  has  reverted  to 
its  normal  condition  and  recovered  its  functional  activity,  the 
blood  being  first  freed  from  excess  of  urinary  solids  and  water, 
a  current  of  dissolved  urinary  crystalloids  sets  in  from  the 
tissues  into  the  blood,  and  out  by  the  kidneys.  Thus,  by  a 
copious  flow  of  urine,  the  dropsical  accumulation  is  soon 
swept  away. 

We  have  an  illustration  of  the  result  of  an  excess  of  a 
crystalloid  in  the  blood  when  the  kidneys  are  healthy  in  the 
phenomena  of  diabetes.  The  dissolved  crystalloid  sugar  finds 
a  ready  outlet  through  the  kidneys,  and  carries  with  it  so 
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much  water  that,  notwithstanding  the  copious  imbibition  of 
liquid  which  is  prompted  by  the  urgent  thirst,  the  tissues  of 
the  body  often  become  more  or  less  dehydrated. 

The  diffusion  of  a  soluble  crystalloid  through  the  blood 
and  tissues,  and  its  final  elimination,  occur  probably  in  this 
manner.  Whether  introduced  by  the  stomach  or  beneath  the 
skin,  the  crystalloid  enters  the  blood,  and,  mingling  with  that 
fluid,  is  rapidly  and  equally  diffused  into  all  the  tissues.  In 
a  few  minutes,  as  we  have  seen,  the  salts  of  lithium  begin  to 
pass  off  by  the  kidneys.  The  elimination  by  the  kidneys  lessens 
the  amount  in  the  blood,  and  the  distribution  through  the 
system  is  equalised  by  the  return  of  a  portion  of  the  crystal- 
loid from  the  tissues  to  the  blood.  This  sequence  of  events 
continues  :  escape  by  the  kidneys  ;  passage  back  of  a  portion 
of  the  salt  from  tissues  to  blood ;  the  blood  and  the  tissues  at 
each  round  of  the  circulation  retaining  less  and  less  of  the 
unassimilated  salt,  until,  in  the  course  of  a  few  days,  the 
whole  of  the  crystalloid  has  passed  out,  mainly  through  the 
kidneys,  but  partly,  perhaps,  by  some  other  channels. 

As  overfulness  of  the  blood-vessels  results  often  in  a  trans- 
udation of  water  from  the  blood  into  the  tissues,  so  depletion 
of  the  blood-vessels  determines  the  rapid  passage  of  water 
from  the  tissues  into  the  blood.  The  soft  tissues,  namely  the 
muscles,  the  viscera,  and  connective  tissues,  be  it  remembered, 
contain  four-fifths  by  weight  of  easily  separable  water.  Dr. 
Polli,  an  Italian  physician,  in  the  course  of  an  elaborate  series 
of  experiments  on  human  blood,  ascertained  that  the  specific 
gravity  of  the  blood  was  rapidly  lowered,  not  only  by  successive 
bleedings,  but  by  a  single  bleeding.  He  found,  for  instance, 
that  at  the  end  of  a  single  bleeding,  taking  the  mean  of  forty 
experiments,  the  blood  had  a  lower  density  than  that  drawn 
at  the  commencement  of  the  venesection,  in  the  proportion 
of  5'96  to  6*127. 1  This  result  is  in  entire  agreement  with  the 
experiments  of  Zimmerman  on  the  blood  of  animals.  For 
instance,  Zimmerman  found  that  the  blood  which  first  flowed 
from  the  crural  artery  of  a  dog  contained  199'3  parts  of  solids 
to  800-7  of  water.  After  the  loss  of  about  ten  ounces  of  blood 
the  proportion  of  solids  in  1,000  parts  was  reduced  to  187, 

1  Mcdico-Chirurcjical  Review,  1847,  p.  300. 
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while  the  water  had  increased  to  813.  A  horse  suffering  from 
tetanus  had  his  carotid  artery  opened :  1,000  parts  of  the 
serum  of  the  blood  which  first  flowed  contained  10G  parts  of 
solids  ;  while,  after  fifteen  pounds  of  blood  had  flowed,  the  pro- 
portion of  solids  in  the  serum  was  reduced  to  100-5  in  1,000.' 

The  explanation  of  the  rapid  passage  of  water  from  the 
tissues  into  the  blood  appears  sufficiently  obvious.  Normally, 
there  is  an  equilibrium  of  pressure  within  the  blood-vessels 
and  in  the  surrounding  tissues.  A  partial  emptying  of  the 
vessels  by  an  escape  of  blood  tends  to  lessen  the  pressure 
within  them,  and  the  equilibrium  is  restored  by  water  being 
pressed  from  the  tissues  through  the  capillary  walls.  Thus  the 
fulness  of  the  blood-vessels  is  maintained,  while  the  blood  is 
diluted  with  water,  and  its  proportion  of  solids  is  lessened. 

We  have  illustrations  of  the  same  hydraulic  principles  in 
some  morbid  phenomena  and  in  the  practice  of  therapeutics. 
Thus,  a  dropsical  patient  has  his  blood-vessels  overfull,  and 
his  tissues  flooded  with  excess  of  water.  A  dose  of  elaterium 
excites  copious  watery  discharges  from  the  bowel ;  this  escape 
of  liquid  tends  directly  to  deprive  the  blood  of  its  water. 
Then  the  drain  of  water  from  the  blood,  and  the  consequent 
diminution  of  pressure  within  the  vessels,  cause  an  absorption 
of  the  dropsical  fluid,  which  is  now  pressed  from  the  tissues 
through  the  capillary  walls ;  and  thus,  by  a  copious  purging, 
a  dropsical  accumulation  may  be  removed.  Sir  Thomas 
Watson  mentions  the  case  of  a  man  in  whom  a  profuse  purging, 
excited  by  intoxicating  doses  of  rack  punch,  led  to  the  dis- 
appearance of  a  large  hydrocele  in  the  course  of  one  night. 
Here  it  is  clear,  as  Sir  Thomas  remarks,  '  that  the  expenditure 
of  serous  fluid  from  one  part  led  to  its  absorption  into  the  blood 
from  another.'  In  other  words,  the  pressure  within  the  blood- 
vessels having  been  lessened  by  a  copious  drain  of  liquid,  the 
equilibrium  was  restored  by  water  from  the  hydrocele  being 
pressed  through  the  walls  of  the  capillaries  into  the  blood. 

Now  let  us  consider  the  physical  effects  of  copious  watery 
purging  upon  a  subject  not  dropsical,  but  previously  in  a 
normal  condition.  Mere  diarrhoea,  however  copious,  has  no 
appreciable  influence  in  thickening  the  blood  or  increasing  its 

1  Heller's  Archiv  fiir  CMmic  und  Microskopic,  1847,  p.  385. 


in.]      INFLUENCE  OF  DI ARM-ICE  A  ON  THE  BLOOD  41 

specific  gravity,  and  the  explanation  of  this  is  sufficiently 
obvious.  As  venesection  causes  a  rapid  dilution  of  the  blood 
by  water  passing  from  the  tissues  through  the  walls  of  the 
vessels,  and  as  the  operation  of  a  hydragogue  purgative  often 
results  in  the  removal  of  a  dropsical  accumulation,  so  profuse 
choleraic  purging  first  tends  to  lessen  the  contents  of  the 
blood-vessels,  and  then,  to  fill  the  vacuum  and  restore  the 
equilibrium,  water  passes  from  the  soft  tissues  into  the  blood, 
which  thus  maintains  its  fluidity  notwithstanding  the  copious 
discharge  of  liquid  through  the  bowels.  When  the  watery 
discharges  from  the  bowels  have  ceased,  the  hydraulic  currents 
are  reversed.  During  the  stage  of  diarrhoea,  absorption  of 
water  through  the  mucous  membrane  of  the  alimentary  canal 
is  prevented  by  the  outward  flux  of  liquid ;  the  current  is 
entirely  outwards;  but,  when  the  discharges  have  ceased, 
water  taken  into  the  stomach  rapidly  enters  the  blood-vessels, 
and  is  thence  transferred  to  the  tissues,  which  have  before 
given  up  a  large  portion  of  their  water  to  the  blood.  So  great 
is  now  the  demand  for  water  by  the  tissues,  and  so  strong  is 
the  current  towards  them,  that  for  a  period,  varying  in 
different  cases  from  a  few  hours  to  several  days,  little  or  no 
urine  is  secreted,  the  main  stream  of  water  being  into  the  de- 
hydrated tissues  :  a  direct  reversal  of  the  tide  of  liquid  which 
sets  from  the  tissues  through  the  blood-vessels,  towards  the 
alimentary  canal,  during  the  diarrhceal  stage.  The  stream  of 
liquid  from  the  blood  into  the  tissues  may  carry  with  it  urea 
and  other  excreta,  and  thus  may  contaminate  and  poison  the 
tissues.  This  tissue-poisoning  is  probably  in  part  the  cause 
of  the  consecutive  fever  of  choleraic  attacks.  On  the  other 
hand,  we  have  evidence  that,  when  in  consequence  of  degene- 
ration of  the  kidneys  the  blood  and  the  tissues  are  contami- 
nated with  urine,  a  hydragogue  purgative  removes  not  only 
water,  but  also  some  urinary  excreta  from  the  blood,  and  thus 
counteracts  the  tendency  to  ursemic  poisoning.  We  know 
from  experience  that  the  surest  way  to  restore  the  secretion  of 
urine  after  a  copious  watery  diarrhoea  is  to  supply  an  abun- 
dance of  water  to  the  blood  and  the  tissues  through  the 
stomach  and  through  the  skin  by  an  occasional  immersion  in 
a  tepid  bath.    If  frequent  vomiting  interfere  with  the  intro- 
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cluction  of  liquid  through  the  stomach,  topid  water  may  be 
injected  into  the  rectum. 

I  wish  now  to  direct  attention  to  some  of  the  physical 
results  of  an  impeded  return  of  blood  through  the  systemic 
veins.     In  order  that  the  blood  may  maintain  its  normal 
composition  and  its  physical  properties,  it  must  move  freely 
through  the  vessels.    Dr.  Polli,1  by  a  series  of  experiments, 
clearly  proved  that  the  blood  is  rendered  more  dense  by 
inducing  an  artificial  stagnation  or  engorgement  by  means 
of  the  fillet  applied  for  some  time  previously  to  opening  the 
vein ;  and  his  conclusion  is,  that  '  venous  blood,  when  it 
is  prevented  by  any  obstacle  from  circulating  freely  in  the 
veins,  becomes  more  dense,  or  loses  a  certain  portion  of  its 
watery  principle.'    And  he  asks  :  '  Does  not  this  fact  consti- 
tute a  principal  pivot  of  the  doctrine  which  explains  cedemas, 
cellular  dropsies,  and  other  infiltrations,  by  considering  them 
as  exudations  induced  by  obstructed  circulation  ? '  Without 
doubt,  the  cedematous  swelling  of  a  limb,  whose  principal 
veins  are  obstructed,  is  the  counterpart  of  the  blood-thickening 
which  results  from  the  transudation  of  the  watery  constituents. 
The  force  which  drives  the  water  through  the  walls  of  the 
vessels  is  derived  from  the  left  ventricle  of  the  heart.  The 
blood  is  driven  through  the  capillaries  into  the  veins,  and,  its 
passage  through  the  venous  channels  being  impeded,  a  por- 
tion of  its  water  is  forced  through  the  capillary  walls  into  the 
tissues  outside.  The  result  is  an  cedematous  dropsical  swelling 
of  the  limb,  and  an  increased  thickness  and  consistency  of 
the  blood  within  the  veins.    This  simple  experiment  explains 
some  forms  of  blood-thickening  which  have  perplexed  pa- 
thologists. 

It  explains  the  blood-thickening  of  apneea.  It  is  a  well- 
known  fact  that  a  great  impediment  to  the  aeration  of  the 
blood  is  always  associated,  as  one  of  its  consequences,  with  an 
impeded  circulation  through  the  lungs,  and  a  consequent  en- 
gorgement of  the  right  side  of  the  heart  and  of  the  whole 
systemic  venous  system.2  One  result  of  this  impeded  venous 
circulation,  when  long-continued,  is  a  puffy,  (edematous  con- 

1  Op.  cit.,  p.  306. 

2  Sec  the  Lecture  on  the  Physiology  of  the  Circulation,  p.  14. 
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dition  of  the  subcutaneous  tissue,  especially  of  the  face  and 
neck;  and  another  result  is  that  the  blood  becomes  dark, 
thick,  and  treacly,  and  coagula  often  form  in  the  right  cavities 
of  the  heart  and  in  the  pulmonary  artery. 

Dr.  George  Buchanan,  in  one  of  his  papers  on  tracheotomy 
in  croup  and  diphtheria,  read  before  the  -Medico-Chirurgical 
Society  of  Glasgow,  in  givhig  the  history  of  a  case  in  which 
he  opened  the  windpipe  in  an  advanced  stage  of  laryngeal 
diphtheria,  states  that,  '  as  soon  as  the  wound  was  made,  a 
quantity  of  dark,  tarry-looking  blood  flowed  from  the  edges, 
and  was  with  difficulty  cleared  away  by  firm  and  repeated 
applications  of  a  moist  sponge.'  Dr.  Buchanan,  again  refer- 
ring to  the  state  of  the  blood,  says  '  it  was  quite  evident  that 
that  fluid  was  in  a  dark  and  viscid  state.  The  darkness  might 
be  accounted  for,'  he  says,  'by  the  impeded  respiration;  but 
the  tarry  consistency  struck  me  as  a  condition  which  might 
be  one  of  the  pathological  elements  of  the  disease  (diphtheria) 
in  an  advanced  stage.'  The  tarry  consistency  of  the  blood  is, 
in  fact,  one  of  the  usual  results  of  extreme  and  prolonged 
apncea.  Not  long  since,  during  the  operation  for  tracheotomy 
on  account  of  laryngeal  obstruction  of  long  standing,  I  saw  a 
decolourised  fibrinous  coagulum  coughed  out  of  one  of  the  cut 
veins  in  the  neck.  When  I  say  it  was  coughed  out,  I  mean 
that  it  was  thrust  out  of  the  vein  during  the  expiratory  effort 
of  coughing,  which,  as  we  continually  see,  always  forcibly  drives 
the  blood  into  the  superficial  cervical  veins. 

There  is  also  chemical  evidence  of  the  blood-thickening 
which  results  from  apnceal  conditions.  Thus,  the  late  Dr. 
Dunclas  Thomson,  who  published  an  elaborate  paper  on  the 
'  Chemistry  of  the  Blood  in  Cholera,' 1  states  that  one  speci- 
men of  blood  from  a  patient  who  laboured  under  an  affection 
of  the  mucous  membrane  of  the  air-tubes  contained  a  greater 
excess  of  solids  in  proportion  to  water  than  he  had  found  even 
in  cholera  blood. 

I  now  come  to  one  of  the  main  objects  of  this  communi- 
cation, which  is  to  suggest  a  more  complete  explanation  than 
has  hitherto  been  given  of  the  increased  density  and  viscidity 
of  the  blood  during  the  collapse  stage  of  cholera.    In  order  to 

1  Mcdical-Chirurgical  Transactions,  xxxiii.  74. 
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explain  the  phenomena,  we  must  have  the  facts  clearly  set 
forth. 

The  main  facts',  then,  are  these.  The  blood-thickening  is 
a  phenomenon  which  is  present  only  during  the  stage  of  col- 
lapse ;  it  does  not  occur  during  the  diarrhceal  stage,  and  it 
quickly  passes  away  when  reaction  occurs.  We  have  already 
seen  that  mere  diarrhoea,  however  profuse,  does  not  thicken 
the  blood ;  the  reason  being  that,  so  long  as  the  circulation  of 
the  blood  is  unimpeded,  water  passes  from  the  tissues  into  the 
blood  as  rapidly  as  it  escapes  from  the  blood  into  the  bowels. 
Dr.  Garrod,  many  years  ago,  made  careful  analyses  of  the 
blood  in  cases  of  cholera,  and  he  states  that  '  the  amount  of 
intestinal  evacuations  in  any  case  is  by  no  means  an  indica- 
tion of  the  extent  to  which  the  blood  has  become  altered.' 1 

The  blood-thickening,  as  a  rule,  bears  a  direct  relation  to 
the  degree  and  the  duration  of  the  collapse.  Now,  there  is 
one  condition  which  is  common  to  cases  of  apncea  and  of 
choleraic  collapse;  and  that  is  an  impeded  flow  of  blood 
through  the  lungs.  This  impeded  circulation,  with  the  con- 
sequent engorgement  of  the  systemic  venous  system,  is  the 
main  cause  of  the  blood-thickening,  which  is  also  common  to 
the  two  pathological  states.  The  blood  is  thickened  partly  in 
consequence  of  its  slow  movement  and  partial  stasis  within 
the  veins ;  but  mainly,  perhaps,  by  the  passage  of  its  watery 
portion  through  the  walls  of  the  capillaries.  In  the  choleraic 
cases,  it  is  probable  that  the  passage  of  water  from  the  dis- 
tended venous  system  into  the  tissues  is  facilitated  and  much 
increased  by  the  previous  partial  dehydration  of  the  tissues 
during  the  diarrhceal  stage.  The  less  water  the  tissues  con- 
tain, the  more  readily  would  water  pass  into  them  through 
the  walls  of  the  over-distended  capillaries. 

There  is  another  condition,  common  to  cases  of  apncea 
and  choleraic  collapse,  which  contributes  to  the  blood-thicken- 
ing. In  consequence  of  the  defective  supply  of  oxygen  to  the 
system,  resulting  from  the  partially  arrested,  pulmonary  circu- 
lation, those  solids  of  the  blood,  especially  the  coloured  cor- 
puscles, which  normally,  under  the  influence  of  oxygen,  are 
disintegrated  and  converted  into  the  correlated  products, 

1  London  Journal  of  Medicine,  i.  409. 
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carbonic  acid  and  biliary  and  urinary  constituents,  accumu- 
late in  the  blood  and  so  increase  its  density. 

On  the  other  hand,  during  the  stage  of  reaction  when  the 
full  current  of  arterial  blood  brings  with  it  a  free  supply  of 
oxygen,  there  is  a  rapid  disintegration  of  the  accumulated 
blood-corpuscles,  with  a  resulting  abundant  secretion  of  bile 
and  urine,  and  consequently  a  rapid  restoration  of  the  normal 
proportion  of  solids  and  liquids  in  the  blood,  and  this  notwith- 
standing the  continuance  of  the  intestinal  discharges  in  greater 
or  less  abundance. 

It  is  evident  that  during  the  collapse  stage,  in  consequence 
of  the  partially  arrested  pulmonary  circulation  with  resulting 
distension  of  the  systemic  venous  system,  the  loss  of  water  by 
the  intestinal  discharges  can  no  longer  be  compensated  by  the 
absorption  of  water  from  the  soft  tissues.  The  liquid  currents 
are  now  reversed,  and  water  passes  from  the  distended  systemic 
veins  into  the  partly  dehydrated  tissues.  So  long  as  the  state 
of  collapse  continues,  therefore,  the  discharges  from  the  ali- 
mentary canal  tend  to  increase  the  blood-thickening. 

There  is  yet  another  co-operating  cause  of  the  blood-thicken- 
ing during  the  stage  of  collapse.  The  greatly  contracted  pul- 
monary arterioles  probably  act  as  a  filter,  allowing  the  more 
liquid  parts  of  the  blood  to  pass  on  into  the  systemic  arteries, 
while  the  more  solid  parts  are  kept  back  and  accumulate  in 
the  systemic  venous  system. 

This  filtering  action  of  the  contracting  arterioles  upon  the 
blood  will  be  more  fully  explained  hereafter  in  connection  with 
the  pathology  of  choleraic  collapse. 
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CHAPTER  IV. 

ON  SOME  RESULTS  OF  A  RETROGRADE  ENGORGEMENT  OF  THE 

BLOOD-VESSELS.1 

The  Lung  contains  two  sets  of  Blood-vessels  :  Pulmonary  for  Respiration, 
Bronchial  for  the  Nutrition  of  the  Lung  and  Pleura — State  of  Pulmonary 
and  Bronchial  Vessels  in  the  Collapse  Stage  of  Cholera —Comparison  of 
Spasmodic  Asthma  with  Spasmodic  Cholera — Acute  and  Chronic  Apnoea — 
Htemoptysis  of  Asthma— Case  of  Tricuspid  Regurgitation — Condition  of  the 
Sound  Lung  in  cases  of  One-sided  Pneumonia  or  Pleurisy — Effect  of 
Vesicular  Emphysema  on  the  Bronchial  Vessels — Results  of  Impeded 
Circulation  through  the  Liver — The  Circulation  through  the  Liver,  the 
Kidney,  and  the  Lung,  compared  and  contrasted — The  Results  of  Impeded 
Circulation  through  each  of  these  Organs. 

My  object  in  the  present  communication  is  to  direct  attention 
to  certain  results  of  a  retrograde  engorgement  of  the  blood- 
vessels, consequent  upon  an  impediment  to  the  onward  move- 
ment of  the  blood.  Most  of  the  facts  to  which  I  am  about  to 
refer  are  well-known  and  familiar  facts ;  I  believe,  however, 
that  they  have  not  hitherto  been  collated  and  analysed  with 
the  care  and  the  accuracy  which  their  pathological  interest 
and  their  practical  importance  demand. 

I  have  to  speak  first  of  certain  phenomena  which  result 
from  an  impeded  circulation  through  the  lungs.  I  shall  after- 
wards refer  briefly  to  some  analogous  phenomena  which  follow 
an  interrupted  circulation  through  the  liver  and  through  the 
kidney  respectively. 

Let  me  first,  then,  direct  attention  to  the  well-known 
peculiarities  of  the  blood-supply  to  the  lungs.  The  lung,  as 
a  respiratory  organ,  is  supplied  by  the  pulmonary  artery, 
the  blood  from  which  passes  through  the  pulmonary  capillaries 
and  veins  from  the  right  to  the  left  side  of  the  heart.  The 


1  Lancet,  June  20,  18G8. 
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lung,  as  an  organ  whose  tissues  have  to  he  nourished,  is  sup- 
plied with  blood  from  the  aorta  by  the  bronchial  arteries,  and 
this  blood,  having  been  distributed  to  all  the  proper  tissues 
of  the  lung,  is  returned  by  the  bronchial  veins  (one  opening 
into  the  left  superior  intercostal,  and  the  other  into  the  vena, 
azygos)  into  the  superior  cava.    In  the  lung,  therefore,  there 
is  the  pulmonary  circulation  proper,  and,  in  addition  to  this, 
there  is  the  bronchial  circulation,  by  means  of  which  its  own 
tissues  are  nourished,  this  bronchial  circulation  constituting 
a  part  of  the  general  systemic  circulation.    '  The  bronchial 
arteries  and  veins  carry  blood  for  the  nutrition  of  the  lung, 
and  are  doubtless  also  the  principal  source  of  the  mucous 
secretion  found  in  the  interior  of  the  air-tubes.'  1    It  is  gene- 
rally believed,  and  it  probably  is  a- fact,  that  where  these  two 
different  sets  of  vessels  come  into  contact,  where  the  bronchi 
and  intercellular  passages  merge  into  air-cells,  there  is  a 
communication  between  the  two  sets  of  vessels — between  the 
pulmonary  and  the  bronchial  systems  of  vessels. 

I  have  elsewhere  sufficiently  proved  that  during  the  collapse 
stage  of  cholera  there  exists  a  great  impediment  in  the  minute 
branches  of  the  pulmonary  artery.  The  result  is  that  those 
parts  of  the  vascular  system  which  lie  in  front  of  the  smallest 
branches  of  the  pulmonary  artery  are  comparatively  empty 
of  blood,  while  the  parts  behind  are  distended.  The  whole  of 
the  systemic  venous  system  is  gorged  with  blood ;  hence  the 
lividity  of  the  face,  and  hence  congestion  of  the  bronchial 
veins  and  capillaries,  which  may  impart  to  the  lung  a  dark 
colour  and  an  appearance  of  congestion,  while  yet  the  lung,  as 
a  whole,  contains  very  little  blood,  and  is  much  reduced  in 
weight.  Even  the  pulmonary  capillaries  may  become  partially 
injected  in  consequence  of  an  impeded  return  of  blood  through 
the  bronchial  veins.  There  is  a  communication  between  the 
two  sets  of  vessels  about  the  terminal  bronchi,  and  a  part  of 
the  blood  carried  by  the  bronchial  arteries  is  returned  by  the 
pulmonary  veins.  An  impeded  return  by  the  bronchial  veins 
would  therefore  divert  more  bronchial  blood  into  the  pul- 
monary capillaries  and  veins. 

Some  pathologists  have  supposed  that  the  impeded  transit 

1  Quain's  Anatomy,  edited  by  Dr.  Sharpey,  7th  edition,  p.  903. 
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of  blood  through  the  lungs  in  the  collapse  stage  of  cholera  is  a 
result  of  its  becoming  too  thick  and  viscid  to  pass  through  the 
capillaries.  This  view  is  proved  to  be  erroneous  by  a  number 
of  facts,  and  amongst  others  by  the  anatomical  fact  that  the 
mass  of  blood  is  arrested  before  it  reaches  the  pulmonary 
capillaries,  while  the  blood  is  obviously  not  too  thick  to  enter 
the  bronchial  capillaries,  which,  although  of  smaller  size  than 
the  pulmonary  capillaries,  are  as  over-full  as  the  pulmonary 
capillaries  are  empty  of  blood.  In  fact,  there  is  usually  a 
direct  relation  between  the  anaemia  of  the  pulmonary  capillaries 
and  the  engorgement  of  the  bronchial ;  and  the  contraction  of 
the  minute  pulmonary  arteries,  presenting  an  abrupt  bar  to 
the  onward  movement  of  the  blood,  is  the  probable  cause  of 
both  phenomena.  One  result  of  the  engorgement  of  the  bron- 
chial veins  and  capillaries  during  the  collapse  stage  of  cholera 
is  a  tendency  to  passive  serous  transudation  through  the 
mucous  membrane  into  the  bronchial  tubes.  The  consequence 
is  that  after  prolonged  collapse  the  minute  bronchi  and  air- 
cells  become  more  or  less  filled  with  serum ;  and  when  during 
reaction  the  blood  again  passes  freely  through  the  pulmonary 
artery,  the  respiratory  changes  are  interfered  with  by  the 
cedematous  condition  of  the  lung,  and  there  often  occurs  a 
fatal  apncea. 

Now  let  us  compare  the  phenomena  of  cholera  collapse 
with  those  of  spasmodic  asthma.  The  general  appearance  of 
a  patient  during  a  severe  paroxysm  of  asthma  is  strikingly 
like  that  of  one  in  the  collapse  of  cholera.  Dr.  Hyde  Salter, 
in  his  masterly  treatise  on  Asthma,  says  (p.  71) :  '  If  the 
bronchial  spasm  is  protracted  and  intense,  the  heat  of  the 
body  falls ;  the  oxygenation  of  the  blood  is  so  imperfectly  per- 
formed, from  the  sparing  supply  of  air,  that  it  is  inadequate 
to  the  maintenance  of  the  normal  temperature ;  the  extremi- 
ties especially  get  cold  and  blue  and  shrunk ;  I  have  known 
the  whole  body  deathly  cold  and  resist  all  efforts  to  warm  it 
for  four  hours.  But  while  the  temperature  is  thus  depressed, 
the  perspiration  produced  by  the  violent  respiratory  efforts 
may  be  profuse,  so  that  the  sufferer  is  at  the  same  time  cold 
a,nd  sweating.  It  is  this  union  of  coldness  and  sweat,  combined 
with  the  duskiness  and  pallor  of  the  skin,  that  gives  to  the 
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asthmatic  so  much  the  appearance  of  a  dying  man.  The 
pulse  during  severe  asthma  is  always  small,  and  small  in  pro- 
portion to  the  intensity  of  the  dyspnoea  ;  it  is  so  feeble  some- 
times that  it  can  hardly  be  felt.' 

The  resemblance  between  some  of  the  most  striking  features 
of  the  asthmatic  paroxysm  and  the  collapse  of  cholera  is  ob- 
vious. What,  then,  is  common  to  these  two  forms  of  collapse  ? 
Obviously  not  a  drain  of  liquid  from  the  blood,  which  was  so 
long  and  so  erroneously  supposed  to  be  the  main  cause  of 
cholera  collapse,  but  a  partial  arrest  of  the  pulmonary  circula- 
tion. In  the  lecture  on  the  physiology  of  the  circulation  I 
have  shown  that  in  cases  of  acute  apncea  there  is  the  same 
evidence  of  an  arrest  of  blood  in  the  minute  branches  of  the 
pulmonary  artery  as  exists  in  the  case  of  cholera  collapse.  In 
both  pathological  conditions  the  pulmonary  capillaries  contain 
very  little  blood,  while  the  right  cavities  of  the  heart  and  the 
pulmonary  artery  are  distended,  the  left  cavities  of  the  heart 
being  comparatively  empty.  In  both  asthma  and  cholera  the 
circulation  is  impeded  by  the  muscular  contraction  of  the 
pulmonary  arterioles;  and  hence  the  symptoms  of  collapse  in 
both  diseases.  In  cholera  the  contraction  of  ihe  arterioles 
is  a  result  of  the  poisoned  blood  in  the  vessels  ;  in  asthma  it 
is  a  consequence  of  the  partial  apncea  occasioned  by  spasm  of 
the  bronchi.  In  cholera  there  is  a  primary  asphyxia  and  a 
secondary  apncea,1  consequent  upon  the  blood-stasis  ;  in  asthma 
there  is  a  primary  apncea,  the  result  of  bronchial  spasm,  and 
a  secondary  asphyxia.  In  both  forms  of  disease  the  symptoms 
of  collapse  may  speedily  be  removed  for  a  time  by  measures 
which  overcome  the  primary  spasm  :  in  asthma  by  the  inhala- 
tion of  chloroform,  which  relaxes  the  bronchial  spasm;  in 
cholera  by  the  injection  of  a  hot  liquid  into  the  veins,  which, 
reaching  the  lungs,  overcomes  the  arterial  spasm.  In  asth- 
matic apncea  we  have  evidence  of  congestion  of  the  bronchial 
system  of  vessels  in  the  occasional  occurrence  of  bronchial 
haemoptysis,  and  in  the  more  constant  occurrence  of  bronchial 
mucous  expectoration,  which  is  copious  and  prolonged  in 

1  I  use  the  terms  '  asphyxia '  and  1  apncea  '  in  their  strictly  literal  sense  of 
pulseless  and  breathless. 
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proportion  to  the  intensity  and  duration  of  the  previous 
paroxysm.1 

I  have  dwelt  at  some  length  upon  the  phenomena  of  asthma 
as  a  type  of  partial  acute  apncea.  The  causes  of  acute  apncea 
are  very  various  ;  but  in  all  essentials  the  phenomena  are 
alike.  Whether  the  apnoea  be  the  result  of  hanging,  drown- 
ing, suffocation,  inflammatory  croup,  diphtheria,  epileptic  or 
tetanic  spasm  implicating  the  respiratory  muscles,  division  of 
the  vagi  nerves  as  in  Dr.  John  Eeid's  experiments,  apoplectic 
coma,  narcotic  poisoning,  or  injury  to  the  upper  part  of  the 
spinal  cord, — in  each  and  all  of  these  cases,  in  proportion  to 
the  suddenness  and  completeness  of  the  apnoea,  the  pulmonary 
capillaries  are  anaemic,  while  the  vessels  containing  black 
blood  which  lead  up  to  those  capillaries  are  gorged.  In  all 
these  cases,  too,  the  retrograde  passive  engorgement  of  the 
bronchial  veins  and  capillaries  results  in  a  serous  and  mu- 
cous, and  sometimes  sanguineous,  exudation  into  the  bronchial 
tubes. 

We  are  now  in  a  position  to  understand  the  condition  of  the 
lungs  which  is  found  in  cases  of  chronic  apncea.  In  acute 
apncea  we  have  seen  that  the  lungs  are  anaemic,  and  we  have 
explained  this  by  the  stop-cock  action  of  the  minute  pulmonary 
arteries  consequent  upon  the  suspension  of  the  respiratory 
changes.  When  death  occurs  after  a  state  of  partial  apnoea 
has  continued  for  many  hours,  or  for  several  days,  the  lungs 
are  always  found  more  or  less  gorged  with  blood  and  serum. 
The  explanation  of  this  is  simple.  The  apnoeal  blood-stasis  in 
the  pulmonary  artery  throws  back  the  blood  upon  the  bronchial 
veins  and  capillaries,  from  which  there  is  poured  a  serous 
dropsical  exudation  into  the  bronchial  tubes.     This  fluid, 

1  Dr.  Hyde  Salter,  in  the  first  edition  of  his  book,  having  attributed  the 
hemoptysis  of  asthma  to  rupture  of  the  pulmonary  capillaries,  in  the  second 
edition,  with  characteristic  candour,  adopts  the  explanation  which  I  had  given 
him  and  attributes  the  blood-spitting  to  a  retrograde  engorgement  of  the 
bronchial  veins  and  capillaries.  After  explaining  my  theory  he  says  (p.  89,  note): 
4 1  believe  he  is  perfectly  right ;  I  believe  he  has  solved  the  difficulty,  and  his 
solution  satisfactorily  explains  to  my  mind,  not  only  the  source  of  apnoeal 
hsmoptysis,  but,  what  I  never  could  well  understand  before,  the  invariable 
sequence  of  bronchial  mucous  exudation  upon  any  form  of  protracted  partial 
apncea;  for  that  which  would  produce  bronchial  hyperemia,  even  though 
passive,  would  necessarily  produce  an  increase  of  the  bronchial  secretion.' 
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sometimes  blood-tinged,  reaches  the  extremities  of  the  bronchial 
tubes  and  the  air-cells,  where  it  compresses  the  network  of 
pulmonary  capillaries,  and  impedes  the  flow  of  blood  through 
them.  Thus  the  lung  becomes  more  and  more  gorged  with 
blood  and  serum.  An  analogous  phenomenon  may  often  be 
witnessed  in  anasarcous  legs.  The  accumulation  of  liquid  in 
the  areolar  tissue  sometimes  compresses  the  vessels  so  as  to 
cause  passive  congestion,  and  not  unfrequently  inflammation 
and  gangrene,  of  the  skin  and  tissues  beneath  the  skin. 

A  case  of  tricuspid  regurgitation,  which  occurred  under  my 
care  in  the  hospital  some  years  ago,  affords  an  instructive 
illustration  of  the  effects  of  an  impediment  originating  in  the 
right  side  of  the  heart,  first  upon  the  bronchial,  and  secondly 
upon  the  pulmonary,  circulation.    I  gave  the  particulars  of 
this  case  in  a  clinical  lecture  which  was  published  in  the 
Medical  Times  and  Gazette  of  February  13,  1858.    A  woman, 
aged  fifty-two,  was  admitted  with  general  dropsy,  albuminuria, 
a  systolic  bellows-sound  at  the  bottom  of  the  sternum,  distended 
and  pulsating  jugulars,  and  the  physical  signs  of  bronchitis. 
A  single  large  dose  of  elaterium  acting  very  freely  upon  the 
bowels  cleared  away  the  dropsy,  the  albuminuria,  and  the 
bronchial  secretion.     After  a  short  time,  however,  all  the 
symptoms  returned,  and  she  died.    We  found,  as  we  had  ex- 
pected, great  dilatation  of  the  tricuspid  orifice,  while  the  valves 
on  the  left  side  of  the  heart  were  normal.    The  lungs  were 
much  engorged.    In  this  case  it  is  clear  that  the  primary 
cause  of  all  the  suffering  was  incompetence  of  the  tricuspid 
valve.    There  was,  consequently,  a  reflux  of  blood  into  the 
systemic  veins ;  renal  congestion  and  albuminuria,  anasarca, 
bronchial  congestion  and  exudation,  and  then  a  secondary 
obstruction  of  the  pulmonary  capillaries.    It  is  interesting  to 
note  that  before  her  admission  she  had  spat  some  blood,  the 
source  of  which  was  in  all  probability  the  over-gorged  bronchial 
capillaries.    We  are  familiar  enough  with  the  occurrence  of 
haemoptysis  as  a  consequence  of  mitral  or  aortic  valve  disease ; 
the  source  of  such  haemoptysis  being  the  pulmonary  capillaries, 
while  disease  on  the  right  side  of  the  heart  throws  back  the 
strain  and  pressure  primarily  upon  the  bronchial  vessels. 
If  there  were  no  bronchial  vessels,  if  the  sole  blood-supply  to 
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the  lungs  were  through  the  pulmonary  artery,  the  tendency 
of  obstruction  at  the  right  side  of  the  heart  would  obviously 
be  to  render  the  lungs  anseinic,  and  not  to  overfill  them  with 
blood. 

Another  interesting  phenomenon,  allied  to  those  to  which  I 
have  already  referred,  is  the  cedema  of  the  sound  lung,  which 
not  unfrequently  occurs  when  one  lung  has  been  suddenly 
consolidated  by  pneumonia,  or  compressed  by  a  pleuritic 
effusion.  In  such  a  case  we  sometimes  hear  crepitating  sounds 
in  the  bronchi  of  the  healthy  lung ;  and  we  look  upon  this 
condition  of  things  with  anxiety,  because  we  know  that  an 
increase  of  the  cedematous  effusion  into  the  bronchi  may  cause 
fatal  apncea.  Until  quite  recently  I  have  always  considered 
that  the  pulmonary  capillaries  were  the  source  of  the  serous 
exudation  in  these  cases.  I  have  now  no  doubt  that  it  is  from 
the  bronchial  capillaries  mainly  that  the  liquid  escapes.  In 
consequence  of  the  impervious  condition  of  the  lung  on  the 
diseased  side  there  is  a  state  of  partial  apncea  ;  more  blood  is 
sent  to  the  sound  lung  than  can  readily  be  aerated  ;  its  pro- 
gress is  checked  and  regulated  by  the  stop-cock  action  of  the 
minute  pulmonary  arteries ;  there  is  more  or  less  engorgement 
of  the  right  cavities  of  the  heart  and  the  systemic  veins ;  and 
with  this  there  is  bronchial  congestion,  and  a  consequent 
serous  exudation  into  the  bronchi. 

Once  more,  it  is  notorious  that  patients  who  have  general 
vesicular  emphysema  of  the  lungs  are  very  liable  to  bronchial 
catarrh.  Why  is  this  ?  In  an  emphysematous  lung  there  is 
dilatation  of  air-cells,  rupture  of  their  walls,  and  obliteration 
of  capillaries.  The  vascular  network  of  the  lung  is  much 
diminished;  there  is  consequently  an  impeded  pulmonary 
circulation,  fulness  of  the  right  side  of  the  heart  and  systemic 
veins,  bronchial  capillary  congestion,  and  so  a  liability  to 
catarrh  and  bronchitis.  This  passive  congestion  of  the  bron- 
chial mucous  membrane  predisposes  to  catarrh  and  bronchitis, 
just  as  varicose  veins  in  the  leg  predispose  to  inflammation  of 
the  integuments.  Another  result  of  the  passive  congestion  of 
the  bronchial  capillaries,  which  is  a  consequence  of  emphysema, 
is  the  occasional  occurrence  of  bronchial  haemoptysis.  Of  this 
I  have  seen  a  considerable  number  of  instances,  and  not  a  few 
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in  which  the  occurrence  of  blood-spitting  has  led  to  an  erro- 
neous diagnosis  of  tubercular  disease  of  the  lung. 

The  liver  resembles  the  lung  in  this  respect,  that,  as  an 
excretory  organ,  it  is  supplied  with  venous  blood.  Like  the 
lung,  too,  it  receives  a  separate  supply  of  arterial  blood, 
through  the  hepatic  artery,  for  the  nutrition  of  its  own  tissues. 
It  differs  from  the  lung  in  this  important  particular,  that  the 
blood  retains  its  venous  character  as  it  emerges  from  the  liver. 
There  is,  therefore,  no  need  for  a  companion  vein  to  the  hepatic 
artery  corresponding  with  the  bronchial  veins  ;  but  the  blood 
from  the  hepatic  artery,  after  supplying  the  liver  tissues, 
mingles  with  the  portal  blood,  and  so  passes  on  into  the  vena 
cava.  In  cases  of  cirrhosis  of  the  liver  there  is  an  impeded 
circulation  through  the  gland  :  the  whole  of  the  portal  venous 
system  is  consequently  engorged ;  the  hemorrhoidal  veins  are 
often  enlarged ;  there  is  sometimes  haemorrhage  from  the 
mucous  membrane  of  the  alimentary  canal,  and  still  more 
frequently  a  serous  dropsical  effusion  into  the  cavity  of  the 
peritoneum. 

The  kidney  differs  from  both  the  lung  and  the  liver  in  this 
respect,  that  it  has  but  one  source  of  blood-supply.  The  blood 
of  the  renal  artery  serves  at  once  to  nourish  the  gland  and  to 
supply  the  materials  for  its  secretion.  With  respect,  however, 
to  the  distribution  of  blood  within  its  substance,  the  kidney 
presents  some  points  of  analogy  with  the  lung  on  the  one  hand, 
and  with  the  liver  on  the  other.  It  resembles  the  lung  in  the 
fact  that  it  has  two  sets  of  capillary  vessels — the  Malpighian 
capillaries  and  the  intertubular  capillaries ;  but  it  differs  from 
the  lung  in  the  fact  that  the  same  blood  passes  in  succession 
through  both  sets  of  capillaries.  Then  there  are  some  points 
of  analogy  between  the  capillary  arrangement  within  the  kidney 
and  that  within  the  liver.  Sir  Wm.  Bowman,  in  his  original 
paper  'On  the  Structure  of  the  Malpighian  Bodies  of  the 
Kidney,' 1  pointed  out  that  each  efferent  vein  may  be  looked 
upon  as  a  portal  vein  in  miniature,  the  resemblance  between 
the  portal  and  the  efferent  vein  consisting  in  the  fact  that 
each  vein  intervenes  between  two  sets  of  capillary  vessels. 
And  thus  we  find  that  as  an  impediment  to  the  circulation 

1  Philosophical  Transactions. 
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through  the  liver  causes  a  serous  exudation  into  the  cavity  of 
the  peritoneum  from  the  capillary  vessels  in  which  the  portal 
vein  takes  its  rise,  so  an  impeded  circulation  through  the 
kidney  causes  a  serous  exudation  from  the  capillary  vessels  in 
which  these  miniature  portal  veins — the  efferent  veins — origi- 
nate, and  this  serous  exudation  from  the  Malpighian  capillaries 
passes  into  the  uriniferous  tubes.  Dr.  George  Eobinson, 
Frerichs,  and  others  have  shown  that  a  ligature  on  the  renal 
vein  of  a  rabbit  causes  a  retrograde  engorgement  of  the  Mal- 
pighian capillaries,  and  a  consequent  escape  of  blood  con- 
stituents into  the  uriniferous  tubes,  which,  mingling  with  the 
urine,  render  it  albuminous.  In  cases  of  Bright's  disease 
there  is  an  impeded  circulation  through  the  intertubular  capil- 
laries, which  is,  in  part  at  least,  occasioned  by  the  pressure 
of  the  swollen  tubes  upon  the  vessels  which  lie  between  them ; 
there  is,  consequently,  an  engorgement  of  the  Malpighian 
capillaries,  a  serous  exudation  into  the  uriniferous  tubes,  and 
thus  an  albuminous  condition  of  the  urine. 

"We  see,  then,  that  while  an  impeded  circulation  through 
the  pulmonary  vessels  throws  back  the  blood  upon  the  bron- 
chial veins  and  capillaries,  and  causes  a  serous,  mucous, 
or  sanguineous  exudation  into  the  bronchial  tubes,  an  im- 
peded circulation  through  the  liver  distends  the  portal  veins 
and  capillaries,  and  causes  haemorrhage  from  the  mucous 
membrane  of  the  alimentary  canal,  or  serous  effusion  into  the 
cavity  of  the  peritoneum  ;  and,  lastly,  an  impeded  circulation 
through  the  kidney  distends  the  Malpighian  capillaries,  and 
causes  a  serous  exudation,  and  sometimes  haemorrhage,  into 
the  uriniferous  tubes.  The  results  in  each  case  are  readily 
explained  by  a  reference  to  the  peculiarities  of  the  circulation 
in  each  of  these  important  organs — the  lung,  the  liver,  and 
the  kidney.  Without  such  a  reference  the  facts  are  utterly 
unintelligible. 

If  there  be  anyone  who  doubts  whether  the  retrograde 
action  of  a  block  to  the  circulation  can  be  so  far-reaching  as  I 
have  described  it  to  be,  he  has  only  to  be  reminded  of  the 
undoubted  fact  that  an  obstructive  valvular  disease  on  the  left 
side  of  the  heart  may  affect  the  most  remote  parts  of  the 
circulatory  system.    Thus  the  impediment  resulting  from  a 
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defective  mitral  valve  may  extend  backwards  through  the 
pulmonary  capillaries  to  the  systemic  veins  and  capillaries, 
causing  anasarca  of  the  feet,  &c. ;  it  may  extend  through  the 
capillaries  within  the  liver  to  the  portal  vein  and  its  capillary 
origin,  causing  enlargement  of  the  liver  and  ascites  ;  and 
through  the  intertubular  renal  capillaries  to  the  Malpighian 
capillaries,  causing  albuminuria.  It  is  manifest  that  neither 
extreme  distance  from  the  seat  of  obstruction,  nor  the  inter- 
vention of  two  successive  sets  of  capillaries,  will  prevent  that 
retrograde  passive  engorgement  of  vessels  which  results  from 
a  block  in  the  course  of  the  circulating  current. 

In  a  future  chapter  I  shall  endeavour  to  show  that  a  careful 
study  of  the  hydraulics  of  the  circulation  will  lead  us  to  the 
establishment  of  some  simple,  yet  most  useful,  guiding  prin- 
ciples for  the  employment  of  blood-letting,  general  and  local, 
and  for  the  use  of  hot  and  cold  applications  and  counter-irri- 
tants in  the  treatment  of  inflammation. 
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CHAPTER  t. 

THE    ACTION    OF    BLOOD-LETTING,  HEAT,    COLD,    AND  IRRITANTS, 
IN  THE  TREATMENT  OP  DISEASE.1 

Venesection— Changes  of  Fashion  in  regard  to  it— The  main  use  of  it  is  to 
relieve  Over-distension  of  the  Venous  System— Typical  Case— Dr.  John 
Eeid's  Experiments  on  Dogs— The  Cases  in  which  Venesection  is  most 
beneficial  are  those  in  which  there  is  Impeded  Circulation  through  the 
Lungs,  including  the  Collapse  Stage  of  Cholera— A  Feeble  Pulse  does  not 
contraindicate  it — Local  Bleeding,  its  Action  in  Believing  the  Fain  of 
Pleurisy,  &c— Hot  Fomentations,  Poultices,  &c.  act  by  diverting  Blood 
to  the  Surface— Marvellous  Effect  of  Hot  Saline  Injection  into  the  Veins 
during  the  Collapse  Stage  of  Cholera — Harvey's  Experiment  with  Chilled 
Blood— Hot  and  Cold  Applications  for  different  forms  of  Headache— Dry 
Cupping — Cold  Applications — Counter-irritants — Summary. 

I  purpose  in  this  chapter  to  direct  attention  to  certain  general 
principles  which  may  serve  as  guides  for  the  employment  of 
remedies  which  act  by  altering  the  amount  and  the  distribution 
of  blood  in  the  vessels — I  mean  blood-letting,  general  and  local ; 
hot  and  cold  applications ;  and  counter-irritants. 

And,  first,  I  will  speak  of  venesection.  This  powerful 
remedy,  which  in  past  times  has  been  much  employed,  and  in 
many  cases,  apparently,  with  excellent  results,  has,  during  the 
last  forty  years,  fallen  into  disrepute.  It  is  not  now  my  in- 
tention to  discuss  the  question  whether  this  disuse  of  a  once 
popular,  and  always  a  powerful,  method  of  cure,  has  been  the 
result  of  a  change  of  type  in  inflammatory  disease.  This  ques- 
tion has  been  very  ably  argued,  and  answered  in  the  negative, 
by  Dr.  Hughes  Bennett 2  and  by  Dr.  Markham.3  Sir  Thomas 
Watson,  who,  in  the  fourth  edition  of  his  '  Lectures,'  had 
expressed  his  opinion  1  that  there  are  waves  of  time  through 

1  British  Medical  Journal,  Nov.  7,  1868. 

2  The  Principles  and  Practice  of  Medicine. 
2  Bleeding  and  Change  of  Type  in  Disease. 
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which  the  sthenic  and  the  asthenic  characters  of  disease  pre- 
vail in  succession,  and  that  we  are  now  living  amid  one  of  its 
adynamic  phases,'  has,  with  characteristic  candour,  in  a  pub- 
lished letter  addressed  to  Dr.  Markham,  and  in  the  last  edition 
■of  his  '  Lectures,'  expressed  his  suspicion  that,  in  the  sentence 
above  quoted,  he  ought  to  have  spoken  of  successive  waves  of 
opinion  rather  than  of  time. 

It  appears,  then,  that,  while  medical  opinions  and  medical 
practice  have  fluctuated,  the  diseased  state  which  we  call 
inflammation,  and  the  constitutions  of  our  patients,  have 
remained  essentially  unchanged.  Great  errors  have  been 
committed  in  past  times  by  excess  in  bleeding,  and  now  the 
tendency  is  to  the  opposite  extreme — to  neglect  venesection 
entirely,  even  in  cases  which  admit  of  unquestionable  relief 
from  this  practice.  We  are  now  suffering  from  an  epidemic 
of  havnatophobia.  A  fashionable  and  very  eminent  physician 
said  to  me  lately,  '  It  is  so  long  since  I  have  prescribed  leeches, 
that  I  have  forgotten  the  Latin  name  for  a  leech ! ' 

This  irrational  rushing  from  one  extreme  to  another  under 
the  influence  of  a  fashionable  impulse,  this  drifting  upon  the 
waves  of  opinion  without  rudder  or  compass,  is  equally  dis- 
creditable to  us  as  a  scientific  profession  and  disadvantageous 
to  our  clients.  It  is  well  worth  an  effort  to  avoid  the  scandal 
for  the  future. 

It  may  be  laid  down  as  a  general  principle  that  the  object 
of  blood-letting,  whether  general  or  local,  is  to  abstract  blood, 
either  directly  or  indirectly,  from  vessels  which  are  overfull, 
and  to  promote  its  more  equal  diffusion  through  the  system. 
And,  more  particularly,  the  main  object  of  venesection  is,  to 
lessen  over-distension  of  the  venous  system,  under  which  term 
I  include  all  the  vessels  that  contain  dark  blood,  the  systemic 
veins,  the  right  cavities  of  the  heart,  and  the  pulmonary  artery. 
It  will  be  found,  on  a  careful  inquiry,  that  all  those  cases  in 
which  the  most  striking  relief  has  been  afforded  by  venesection 
are  characterised  by  an  impeded  circulation  through  the  lungs, 
and  a  consequent  distension  of  the  venous  system.  This 
proposition  has  been  advocated  and  illustrated  with  much 
ability  by  Dr.  Markham  in  the  treatise  already  referred  to. 

I  will  relate,  in  a  few  words,  a  typical  case.    At  the  end  of 
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September  1866,  during  my  visit  to  tho  hospital,  one  of  the 
sisters  came  to  tell  me  that  a  woman  who  had  just  been 
admitted  into  Twining  Ward  was  dying.  The  patient  had 
chronic  renal  disease,  considerable  anasarca,  with  the  physical 
signs  of  engorgement  of  the  lungs  and  of  liquid  in  the  left 
pleura.  She  was  gasping  for  breath  in  great  agony ;  the  face 
was  blue ;  the  eyeballs  prominent  and  watery ;  the  jugulars 
much  distended.  She  was  apparently  dying  from  over-disten- 
sion of  the  right  side  of  the  heart.  I  asked  Dr.  Fenn,  the 
house-physician,  to  open  the  jugular  vein.  About  ten  ounces 
of  blood  escaped.  As  the  blood  flowed,  the  distension  of  the 
veins  was  seen  to  subside ;  the  breathing  became  easier  before 
the  blood  had  ceased  to  flow ;  in  ten  minutes,  the  dyspnoea  had 
passed  away,  and  it  did  not  return.  She  died  three  weeks 
afterwards,  gradually  worn  out  by  the  results  of  advanced  renal 
degeneration. 

Dr.  John  Eeid 1  proved,  by  experiments  on  dogs  which  were 
killed  by  various  methods,  but  all  involving  apncea  and  a 
consequent  blood-stasis  in  the  lungs,  that  opening  the  jugular  # 
vein,  by  lessening  the  distension  of  the  right  side  of  the  heart, 
has  the  effect  of  increasing  its  contractile  power,  and  so  assist- 
ing the  circulation. 

We  shall  find  that  this  principle  is  applicable  to  nearly 
all  those  cases  in  which  pure  empiricism  has  led  to  the  practice 
of  venesection,  with  apparently  the  most  satisfactory  results. 
These  cases  include  some  forms  of  inflammatory  disease,  and 
others  of  a  non-inflammatory  nature.  They  comprise  cases  of 
pneumonia,  pleurisy,  and  bronchitis,  in  which  the  respiratory 
capacity  of  the  lung  has  been  suddenly  and  greatly  reduced 
below  the  requirements  of  the  blood  to  be  aerated,  when, 
consequently,  there  is  a  continual  tendency  to  a  serous  effusion 
into  the  bronchi  of  the  healthy  lung-tissue,  and  cases  of  apncea, 
the  secondary  result  of  brain  disorder— in  other  words,  some 
cases  of  apoplectic  and  of  epileptic  coma,  in  which  the  true 
object  of  venesection  is  not  to  arrest  cerebral  haemorrhage  or 
to  lessen  cerebral  congestion,  but  to  relieve  the  oppressed  right 

1  '  On  the  Effects  of  Venesection  in  Renewing  and  Increasing  the  Heart's 
Action  under  Certain  Circumstances.'  (Physiological,  Anatomical,  and  Patho- 
logical Researches.) 
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heart,  and  so  to  help  on  the  circulation,  first  through  the 
lungs,  and  then  through  the  systemic  arteries. 

And  here  it  is  important  to  observe  that  a  full  and  a  strong 
pulse,  which,  in  past  times,  has  been  looked  upon  as  an  indi- 
cation for  the  practice  of  venesection,  is  rarely  present  in 
those  cases  in  which  the  practice  is  known  to  have  been  most 
successful.  Obviously,  the  true  indication  for  venesection  is 
not  fulness  of  the  arteries,  but  overfulness  of  the  veins ;  and, 
inasmuch  as  this  overfulness  of  the  veins  is  a  result  of  an  im- 
peded transit  of  blood  from  the  venous  into  the  arterial  system, 
it  is  manifest  that  the  arterial  pulse  will  be  the  smallest  and 
the  feeblest  in  some  of  those  cases  in  which  venesection  is 
most  needed  to  relieve  the  over-distension  of  the  venous 
system ;  while  the  effect  of  venesection  will  be  to  increase  the 
volume  and  the  power  of  the  arterial  pulse.  In  no  class  of 
cases  has  this  been  more  strikingly  shown  than  in  some  well- 
authenticated  cases  of  cholera  collapse,  in  which  venesection 
has  been  attended  with  the  happiest  results.  In  illustration 
of  this,  I  may  quote  the  following  striking  case,  which  has 
been  recorded  by  Sir  Eanalcl  Martin  : 1 — 

'On  visiting  my  hospital  in  the  morning,  the  European 
farrier-major  was  reported  to  be  dying  of  cholera.  His  appear- 
ance was  surprisingly  altered ;  his  respiration  was  oppressed  ; 
the  countenance  sunk  and  livid ;  the  circulation  flagging  in- 
the  extremities.  I  opened  a  vein  in  each  arm,  but  it  was 
long  ere  I  could  obtain  anything  but  trickling  of  dark  treacly 
matter.  At  length  the  blood  flowed,  and  by  degrees  its  dark- 
ness was  exchanged  for  more  of  the  hue  of  nature.  The  farrier 
was  not  of  robust  health ;  but  I  bled  him  largely,  when  he 
who,  but  a  moment  before,  I  thought  a  dying  man,  stood  up 
and  exclaimed,  "  Sir,  you  have  made  a  new  man  of  me."  He 
is  still  alive  and  well.' 

The  reports  of  the  Indian  practitioners  abound  in  cases 
like  this,  showing,  as  the  immediate  results  of  venesection,  a 
relief  from  dyspnoea  and  cardiac  distress,  and  an  increase  in 
the  volume  and  force  of  the  arterial  pulse,  while  the  blood, 
which  had  nearly  stagnated  in  the  veins,  and  had  consequently 

1  The  Influence  of  Tropical  Climates  on  European  Constitutions,  Cth  ed., 
p.  349. 


60  THE  ACTION  OF  BLOOD-LETTING,  ETC.  [chap. 

become  dark  and  viscid,  quickly  assumed  its  natural  colour 
and  consistency,  when  the  disengorgcment  of  the  oppressed 
right  heart  had  increased  the  freedom  of  the  circulation. 

Bell  makes  the  following  statement : 1  <  The  effect  of  blood- 
letting would,  indeed,  sometimes  appear  almost  miraculous. 
A  patient  will  be  brought  in  a  cot,  unable  to  move  a  limb,  and, 
but  that  he  can  speak  and  breathe,  having  the  character,  both 
to  touch  and  sight,  of  a  corpse ;  yet  will  he,  by  free  venesec- 
tion alone,  be  rendered,  in  the  course  of  half  an  hour,  able  to 
walk  home  with  his  friends.' 

Eogers  gives  the  following  description  of  the  effects  of 
venesection  by  a  medical  man  who  was  himself  the  patient : 
'  There  was  a  sensation,  which  I  am  at  a  loss  to  describe,  as 
if  my  heart  was  ceasing  to  beat,  and  a  dread  of  suffocation ; 
this  sensation  was  instantly  relieved  by  bleeding,  and  I  re- 
covered immediately.' 2 

When  we  come  to  the  subject  of  cholera,  I  shall  prove  to 
demonstration  that,  during  the  collapse  stage  of  that  disease, 
the  right  cavities  of  the  heart  and  the  svstemic  veins  are 
over-distended  in  consequence  of  an  impediment  to  the  flow 
of  blood  through  the  lungs.   Here  I  would  say  emphatically 
that  I  look  upon  venesection,  not  as  a  cure  for  pneumonia,  or 
pleurisy,  or  bronchitis,  or  for  apoplectic  or  epileptic  coma,  or 
•for  any  of  the  various  forms  of  apncea,  or  for  the  collapse  of 
cholera,  but  only  as  a  means  of  mitigating  one  of  the  acci- 
dents of  those  various  morbid  states — namely,  a  paralysing 
over-distension  of  the  right  heart  and  the  whole  systemic 
venous  system.    If  we  can  satisfy  ourselves  that  this  state  of 
the  venous  system  exists  to  a  degree  that  perilouslj  interferes 
with  the  onward  flow  of  blood,  then  we  need  not  be  deterred 
from  having  recourse  to  venesection  by  the  general  feebleness 
of  the  patient  or  by  the  special  weakness  of  the  arterial  pulse. 
The  object  of  venesection  in  all  these  cases  is,  by  abstracting 
a  certain  quantity  of  nearly  stagnant  venous  blood,  to  promote 
a  more  rapid  and  a  more  abundant  supply  of  arterial  blood  to 
the  tissues ;  and,  amongst  other  tissues,  to  the  muscular  walls 

1  Treatise  on  Cholera  Asphyxia,  p.  118. 

2  Reports  on  Asiatic  Cholera  in  Regiments  of  the  Madras  Army,  by  Samuel 
liogers,  p.  259. 


v.J         ACTION  OF  LOCAL  BLEEDING  EXPLAINED  Gl 

of  the  heart  itself.  For  it  should  be  borne  in  mind  that  an 
impeded  circulation  through  the  lungs  necessarily  involves  a 
defective  blood-supply  to  the  coronary  arteries,  and  a  conse- 
quent loss  of  muscular  power  in  the  heart's  walls,  quite  apart 
from  the  paralysing  over-distension  of  the  right  cavities. 

When  an  obstruction  in  the  larynx  threatens  fatal  apnoea, 
in  considering  the  question  of  tracheotomy,  we  take  little  note 
of  what  may  have  been  the  patient's  previous  condition  of 
health  and  strength.  The  mam  question  for  consideration  is, 
whether  an  opening  in  the  trachea  will  remove  the  state  of 
apnoea  and  the  consequent  asphyxia ;  and  we  act  accordingly. 
So,  with  regard  to  venesection,  while  moving  blood  is  the  life 
of  the  body  as  a  whole,  and  of  each  particular  part,  stagnant 
blood  is  death,  whether  general  or  local.  If,  then,  by  the 
withdrawal  of  blood  from  overgorged  vessels,  we  can  promote 
the  movement  of  that  which  remains  in  the  system,  we  effect  a 
renewal  of  life,  and  we  afford  a  physical  illustration  of  the  great 
doctrine  that  life  maybe  lost  by  saving  it,  and  saved  by  losing  it. 

These  being,  as  I  conceive,  the  true  principles  which  should 
guide  us  in  the  practice  of  venesection,  we  see  plainly  the 
mischievous  absurdity  of  the  practice,  which  formerly  pre- 
vailed, of  bleeding  a  patient  before  a  surgical  operation,  in 
order  to  prevent  subsequent  inflammation,  and  of  bleeding 
persons  in  health  periodically  at  certain  seasons,  to  obviate  a 
possible  tendency  to  disease. 

Local  bleeding. — I  have  long  been  convinced,  by  observation 
and  experience,  that  local  bleeding,  by  leeches  or  by  cupping, 
is  of  great  use  in  cases  of  painful  acute  pleurisy,  pericarditis, 
and  peritonitis,  in  some  acute  inflammatory  cases  of  Bright's 
disease,  and  in  some  inflammations  of  the  eye  and  of  the 
brain.  The  relief  from  pain  and  distress,  especially  in  the 
early  stages  of  acute  mflammation  of  the  serous  membranes, 
is  so  manifest  that  it  can  scarcely  be  disputed,  even  by  the 
most  sceptical.  The  relief  thus  afforded  has  received  different 
explanations.  Some  practitioners  mahitain  that  leeching  and 
cupping  are  only  forms  of  counter-irritation,  and  that  the 
abstraction  of  blood  is  unnecessary  and  useless,  if  not  actually 
injurious.  Others  affirm  that  local  bleeding  is  useful  only 
where  there  is  a  capillary  connection  between  the  skin  and  the 
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tissues  which  are  inflamed.  But  this  explanation  is  obviously 
not  applicable  to  some  of  the  cases  in  which  local  bleeding 
is  most  indisputably  useful ;  for  instance,  to  inflammation  of 
the  eyeball,  of  the  pericardium,  and  of  the  kidney.  What, 
then,  is  the  modus  operandi  of  local  bleeding  in  these  cases  ? 
It  appears  to  me  to  admit  of  a  most  satisfactory  explanation 
through  the  arterial  connection  between  the  skin  and  the  parts 
beneath.  Take,  for  instance,  the  case  of  pericarditis.  The 
internal  mammary  artery  supplies  the  pericardium  and  the 
integuments  over  the  heart.  By  the  application  of  leeches 
over  the  heart,  we  abstract  blood  from  the  integumentary 
branches  of  the  internal  mammary  artery,  and  in  the  same 
proportion  we  divert  blood  from  the  deeper  pericardial  branches. 
So,  when  leeches  are  applied  near  an  inflamed  eye,  blood  is 
drawn  from  the  superficial  branches  of  the  ophthalmic  artery, 
and  diverted  from  the  deeper  ocular  branches. 

Let  me  illustrate  this  principle  by  some  very  simple  and 
obvious  analogies.  When  my  opposite  neighbour,  Mr.  Poole, 
exhibits  his  well-known  illumination,  he  so  depletes  the  main 
gas  artery  of  the  street,  that  the  chandelier  in  my  dining-room 
burns  with  a  faint  and  feeble  light.  Mr.  Poole  obviously  takes  no 
gas  directly  from  my  pipes — there  is  no  immediate  '  capillary 
communication '  between  my  pipes  and  his — yet,  by  his  rapid 
consumption,  he  lessens  the  pressure  in  my  main  pipe  and  so 
diverts  the  gas  from  my  burners.  My  chandelier,  therefore, 
is  the  analogue  of  the  inflamed  pericardium  when  leeches  are 
drawing  blood  through  the  skin.  This  is  literally  a  case  of 
inflammation  being  mitigated  by  local  depletion. 

I  was  giving  this  illustration  to  an  intelligent  non-medical 
friend,  and  he  said :  '  I  can  give  you  another  instance.  I 
have  a  long  pipe  from  a  cistern  for  watering  my  garden ;  at 
the  end  of  the  pipe  there  is  a  tap  for  watering  the  ferns  ; 
nearer  the  cistern,  there  is  another  tap  for  supplying  the 
general  surface  of  the  garden.  Sometimes,  when  I  am  water- 
ing the  ferns,  I  find  a  sudden  diminution  of  the  stream,  and 
I  know  that  my  sister  has  turned  on  the  other  tap  for  water- 
ing the  garden.'  Here,  again,  the  ferns  are  in  the  position  of 
the  inflamed  pericardium. 

I  am  indebted  to  another  friend  for  the  following  illustra- 
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tion.  A  spring  on  a  neighbouring  height  supplies  a  house 
with  water,  and  on  its  way  there  a  branch  pipe  goes  off  to  a 
fountain  in  the  garden.  When  water  is  being  drawn  off 
through  a  large  tap  in  the  kitchen,  the  fountain-jet  is  much 
reduced  in  height.  Here,  again,  the  fountain  represents  the 
inflamed  pericardium. 

'  The  same  explanation  applies  to  all  the  cases  in  which  ex- 
perience has  shown  that  local  bleeding  is  beneficial.  It  has 
been  denied  that  cupping  or  leeching  the  loins  can  help  an 
inflamed  kidney  more  '  than  if  the  blood  had  been  taken  from 
the  arm  or  from  the  nape  of  the  neck.'  But  this  surely  is  a 
mistake.  The  lumbar  arteries,  which  supply  the  integuments 
of  the  loins,  arise  from  the  abdominal  aorta  close  by  the  renal 
arteries;  and,  when  leeches  or  cupping-glasses  draw  blood 
through  the  skin  of  the  back,  it  is  certain  that  the  diminished 
pressure  within  the  lumbar  arteries  will  divert  a  certain 
quantity  of  blood  from  the  neighbouring  renal  arteries.  The 
principle  holds  here  precisely  as  in  the  case  of  the  mammary 
artery  and  the  pericardium.  The  blood  will  as  surely  take 
the  course  indicated  by  diminished  pressure  within  the  vessels, 
as  the  water  in  a  pump  will  follow  the  rising  piston,  and  the 
diminution  of  pressure  in  a  main  artery  will  be  greatest  near 
the  point  where  the  blood  is  being  rapidly  withdrawn  through 
one  of  the  branches.  It  may  be  thought  that  the  quantity 
of  blood  thus  diverted  is  very  small ;  and  so,  in  the  case  of 
venesection  in  the  arm  or  neck,  how  slender  is  the  stream  of 
blood  which  escapes  from  the  opening  in  the  vein  compared 
with  the  torrents  which  are  rushing  through  the  great  venae 
cavse  into  the  right  side  of  the  heart ;  and  yet  how  decidedly 
and  promptly  does  this  diverted  current  lessen  the  distension 
of  the  whole  venous  system.  The  effect  is  to  remove  that 
proverbial  last  straw  which  is  threatening  to  break  the  camel's 
back. 

If  the  explanation  which  I  have  given  of  the  influence  of 
venesection  and  of  local  bleeding  be  the  true  one,  then  it  will 
be  seen  that,  although  venesection  would,  by  lessening  the 
amount  of  blood  in  the  body,  and  by  enfeebling  the  heart's 
action,  tend  to  diminish  the  flow  of  blood  to  an  inflamed 
pleura,  or  pericardium,  or  kidney,  yet  any  relief  thus  obtained 
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would  be  purchased  by  a  much  greater  expenditure  of  blood 
than  when  the  blood  is  drawn  from  vessels  near  the  seat  of 
inflammation. 

Hot  fomentations  and  poultices,  and  coverings  of  cotton-wool 
and  oil-silk,  have  a  soothing  and  beneficial  influence  in  many 
cases  of  inflamed  serous  membranes,  pericarditis,  pleurisy, 
peritonitis.  What  is  the  operation  of  these  remedies  ?  Their 
action  is  very  similar  to  that  of  local  bleeding.  The  warmth 
relaxes  the  subcutaneous  arteries.  The  skin,  therefore,  re- 
ceives a  larger  supply  of  blood ;  and  in  the  same  degree  blood 
is  diverted  from  the  vessels  of  the  inflamed  serous  membrane. 
Then,  too,  there  is  a  sort  of  depletion  from  the  full  cutaneous 
capillaries  by  the  free  local  sweating  which  the  warmth  occa- 
sions. 

The  most  marvellous  illustration  of  the  relaxing  effect  of 
warmth  upon  the  arteries  is  afforded  by  the  results  of  a  hot 
injection  into  the  veins  of  a  patient  in  cholera  collapse.  The 
hot  liquid  (usually  at  110°  Fahr.),  passing  into  the  pulmonary 
artery,  is  directly  applied  to  the  inner  surface  of  the  con- 
tracted arterioles,  whose  spasm  being  thus  relaxed,  the  blood 
passes  freely  on,  and  the  state  of  collapse  is  for  the  time 
removed.  The  injection  is  a  form  of  hot  fomentation,  but 
with  this  important  difference,  that  the  fomentation  is  applied 
directly  to  the  inner  surface  of  each  small  artery,  and  not 
through  the  integuments  to  their  outer  surface. 

The  faintness  which  is  not  unfrequently  induced  by  a  hot 
bath  is  a  result  of  the  relaxing  effect  of  the  warmth  upon  the 
subcutaneous  vessels.  There  is,  consequently,  a  copious  afflux 
of  blood  to  the  skin,  and  a  correspondingly  diminished  supply 
to  the  deeper  parts,  including  the  brain.  Now,  it  is  remarkable 
that  the  pulse  of  a  patient  in  cholera  collapse  is  often  rendered 
fuller  and  stronger  by  a  hot  bath.  The  venous  blood  returning 
to  the  heart  has  its  temperature  raised ;  and,  in  proportion  to 
this  elevation  of  temperature,  it  will  tend  to  relax  the  arterial 
contraction  in  the  lungs,  and  thus  give  freedom  to  the  whole 
circulation.  The  action  of  the  warmed  blood  will  be  similar 
to  that  of  the  hot  injection  into  the  veins,  but  less  powerful  in 
proportion  as  the  temperature  is  less  elevated.  When  bleed- 
ing was  a  common  practice  in  India,  it  was  not  unfrequently 
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found  that  while,  during  extreme  collapse,  the  circulation  was 
so  much  obstructed  that  no  blood  flowed  from  a  cut  vein, 
immersion  in  a  hot  bath  so  helped  on  the  circulation,  that 
the  blood  soon  flowed  from  the  vein  with  comparative  freedom, 
and  with  speedy  relief  to  the  patient.  It  is  very  noteworthy 
that  the  simultaneous  application  of  two  methods  of  treat- 
ment, the  hot  bath  and  venesection,  both  of  which  singly,  and 
still  more  when  combined,  tend  in  ordinary  circumstances  to 
cause  faintness,  should  give  increased  volume  and  force  to  the 
arterial  pulse  of  a  patient  in  cholera  collapse.  A  convincing 
proof  is  thereby  afforded  of  the  essential  difference  between 
the  collapse  of  cholera  and  the  collapse  of  ordinary  exhaustion, 
whether  the  result  of  cardiac  weakness  or  loss  of  blood-con- 
stituents. The  influence  of  the  warmed  blood  in  promoting 
the  circulation  is  the  exact  counterpart  of  an  observation  of 
Harvey's,  to  the  effect  that,  when  the  fillet  is  removed  from 
the  arm  after  venesection,  the  blood,  which  had  stagnated  in 
the  veins  and  become  chilled,  as  it  returns  to  the  heart  carries 
with  it  a  sensation  of  cold ;  and  '  fainting  frequently  super- 
venes even  in  robust  subjects.' 1  Harvey  also  noticed  similar 
results  from  putting  a  bandage  on  the  arm,  so  as  to  make 
the  veins  swell ;  immersing  the  arm  in  very  cold  water  or 
snow;  then  suddenly  removing  the  bandage,  and  allowing  the 
chilled  blood  to  flow  back  to  the  heart.2  We  now  believe  that 
the  temporary  check  to  the  circulation  after  such  an  experi- 
ment is  due  to  contraction  of  the  minute  pulmonary  arteries 
excited  by  the  chilled  blood. 

And  now  to  return  to  the  action  and  uses  of  hot  fomenta- 
tions. We  find  that,  in  some  cases  of  severe  throbbing  head- 
ache, no  remedy  affords  so  much  relief  as  the  continuous 
application  of  a  sponge  wrung  out  of  hot  water  to  the  fore- 
head and  temples  while  the  head  is  kept  somewhat  raised. 
The  warmth  relaxes  the  superficial  arteries ;  there  is.  conse- 
quently, a  partial  diversion  of  blood  from  the  internal  carotids 
through  the  external  carotids  to  their  branches  beneath  the 
skin.    In  some  cases,  headache  is  relieved  by  immersing  the 

1  On  the  Motion  of  the  Heart  and  Blood,  Sydenham  Society  Translation, 
p.  58. 

1  Ibid.,  p.  138. 
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hands  or  the  feet  in  warm  water.  The  arteries  are  relaxed, 
and  blood  is  thus  diverted  from  the  head.  On  the  other 
hand,  the  effect  of  putting  the  feet  and  legs  in  cold  water  is 
to  cause  '  a  determination  of  blood  to  the  head ; '  and  we  find 
that  the  headache  of  anaemia  and  exhaustion  is  best  relieved 
by  keeping  the  head  low  while  cold  is  applied  to  the  forehead 
and  temples.  Thus,  the  superficial  vessels  being  contracted 
by  the  cold,  more  blood  is  diverted  through  the  intracranial 
arteries  to  the  anaemic  brain. 

Dry  cwpping  acts  in  a  somewhat  similar  way  to  hot  fomen- 
tations. It  draws  an  abundance  of  blood  through  the  arteries 
into  the  subcutaneous  capillaries,  which,  when  the  cups  are 
removed,  returns  through  the  veins  to  the  heart.  In  order 
that  dry  cupping  may  be  most  effectual,  each  cup  should  be 
removed  as  soon  as  the  vessels  beneath  are  well  filled,  and 
then  it  should  be  reapplied.  The  object  is  first  to  draw  the 
blood  through  the  arteries  into  the  capillaries ;  then  to  allow 
it  quickly  to  return  by  the  veins ;  and  not  to  keep  it  stag- 
nating in  the  capillaries,  which  will  happen  if  the  glass  be 
retained  long  on  one  spot.  Another  point  is  not  to  draw  the 
blood  into  the  skin  with  sufficient  force  to  cause  extravasation, 
the  effect  of  which  will  be  to  impede  the  circulation  through 
the  skin,  and  so  to  divert  more  blood  into  the  inflamed  tissues 
beneath.  The  sole  object  of  dry  cupping,  be  it  remembered, 
is  not  to  irritate  the  skin,  but  to  draw  blood  rapidly  from  the 
arteries,  and  as  rapidly  to  transmit  it  through  the  capillaries 
to  the  veins,  in  its  backward  course  to  the  heart. 

Cold  applications  are  employed  not  merely  to  subdue  in- 
flammation of  the  skin,  where  they  act  by  contracting  the 
vessels,  and  so  lessening  the  afflux  of  blood  to  the  inflamed 
tissues  ;  but  I  believe  that  it  is  now  a  common  practice  in 
Germany  to  apply  ice  to  the  chest  in  cases  of  pericarditis. 
What  is  to  be  said  of  this  practice?  In  my  judgment,  the 
practice  is  attended  with  much  risk.  The  continuous  appli- 
cation of  cold  to  the  surface  of  course  causes  contraction  of 
the  subcutaneous  arteries.  The  secondary  results  of  this  may 
be  diverse  in  different  cases.  Through  the  nervous  system  there 
may  be  a  sympathetic  contraction  of  distant  arteries.  The 
arteries  of  the  left  hand  may  be  thus  excited  to  contract  while 
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the  right  hand  is  immersed  in  iced  water.  Thus  pulmonary 
hfflmorrhage  may  sometimes  be  arrested  through  the  sympa- 
thetic contraction  of  the  minute  arteries  of  the  lung,  excited  by 
the  application  of  cold  to  the  surface  of  the  chest;  and  a  vulgar 
remedy  for  epistaxis  is  a  cold  iron  key  applied  to  the  skin  of  the 
back.  On  the  other  hand,  the  contraction  of  the  superficial 
vessels  under  the  influence  of  cold  may  drive  more  blood  into 
deeper  and  distant  parts.  Thus,  when  the  inmate  of  a  Turkish 
bath  is  rendered  faint  in  consequence  of  the  large  afflux  of  blood 
to  the  overheated  skin,  and  a  correspondingly  deficient  supply 
to  the  brain,  a  cold  douche  contracts  the  cutaneous  vessels ; 
then  instantly  the  brain  gets  a  larger  supply  of  blood,  and  the 
feeling  of  faintness  is  removed.  A  temporary  removal  to  the 
cooling-room  has  the  same  restorative  influence ;  the  cutaneous 
vessels  contract,  and  more  blood  is  diverted  to  the  brain.  So 
the  six  lights  of  a  gas  chandelier  may  have  been  burning 
steadily,  without  noise  or  smoke;  but  if  now  three  burners 
are  suddenly  turned  off,  the  other  three,  receiving  an  increased 
pressure  of  gas,  will  often  begin  to  whistle  and  smoke.  The 
same  hydraulic  and  pneumatic  principles  are  applicable  to  all 
these  phenomena ;  and  a  consideration  of  these  facts  suggests 
that  the  application  of  cold  to  the  surface,  in  cases  of  inflam- 
mation of  the  deeper  tissues,  is  a  remedy  of  doubtful  and 
possibly  of  dangerous  tendency. 

Counter-irritants. — In  my  judgment,  a  very  common  mis- 
take is  that  of  applying  strong  counter-irritants,  so  as  to  inflame 
the  skin,  in  the  early  stage  of  acute  inflammation  of  the  viscera 
or  their  investing  membranes.  The  result  is,  that  another 
inflammation,  with  its  attendant  pain  and  febrile  excitement, 
is  added  to  the  primary  disease.  The  discomfort  resulting 
from  this  may  be  so  great  that  the  patient  will  think  less  of 
his  original  malady,  which  may,  nevertheless,  have  been  aggra- 
vated by  the  cutaneous  inflammation.  It  should  be  borne  in 
mind  that  the  circulation  through  the  vessels  of  an  inflamed 
part  is  more  or  less  impeded,  more  or  less  stagnant.  If,  then, 
in  a  case  of  acute  pleurisy  or  pericarditis,  we  excite  inflam- 
mation in  the  skin  over  the  chest,  the  result  is  the  opposite  to 
that  which  is  brought  about  by  local  bleeding,  by  dry  cupping, 
and  by  hot  fomentations ;  for,  whereas  by  these  means  we 
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divert  blood  from  the  deeper  tissues  to  the  surface,  the  effect 
of  an  inflamed  patch  of  skin  is,  through  the  arterial  connexions, 
to  throw  back  the  blood  upon  the  parts  beneath.  In  applying 
irritants  to  the  skin  in  the  early  stage  of  acute  internal  inflam- 
mation, care  should  be  taken  not  to  allow  the  effect  to  pass 
beyond  the  stage  of  active  engorgement  of  the  vessels ;  it  should 
stop  short  of  capillary  stasis  and  inflammation.  I  have 
already  said  that  local  bleeding  has  been  supposed  to  operate 
only  as  a  form  of  counter-irritation.  It  would  be  nearer  the 
truth  to  affirm  that  the  so-called  counter-irritants  act  after 
the  manner  of  local  bleeding,  by  diverting  blood  from  the  in- 
flamed parts  beneath.  Vesication  by  means  of  cantharides 
may  sometimes  be  useful,  by  the  depletory  serous  effusion  from 
the  vessels. 

Let  me  now  gather  up  into  a  few  sentences  the  general 
principles  which  I  have  endeavoured  to  establish. 

The  object  of  blood-letting  is  to  lessen  hyperemia  of  certain 
parts  of  the  vascular  system. 

Venesection  is  adapted  for  lessening  engorgement  of  the 
venous  system,  which  is  usually  a  result  of  an  impeded  circu- 
lation through  the  lungs  and  left  heart.  When  there  are 
manifest  signs  of  engorgement  of  the  veins  and  obstruction  in 
the  lungs,  a  feeble  arterial  pulse  does  not  contraindicate  vene- 
section ;  and  there  is  no  inconsistency  in  combining  the 
practice  of  venesection  with  the  administration  of  stimu- 
lants. 

Local  bleeding,  by  leeches  or  by  cupping,  is  useful  in  many 
cases  of  inflammation.  The  bleeding  acts  by  diverting  blood 
through  the  superficial  arteries  from  the  deeper  arteries  which 
supply  the  inflamed  parts. 

Warm  baths,  fomentations,  poultices,  and  dry  cupping,  act 
in  an  analogous  way  to  local  bleeding,  but  without  actually 
removing  the  blood  from  the  system. 

Cold  contracts  the  vessels  to  which  it  is  immediately  applied. 
The  result  of  this  may  be  a  sympathetic  contraction  of  distant 
and  deeper  vessels,  or  a  driving  in  of  blood  to  deeper  parts. 
Cold  to  the  surface,  therefore,  is  an  uncertain  remedy  in  cases 
of  internal  inflammation. 

The  application  of  strong  irritants,  so  as  to  inflame  the 


v.]        EE-STATEMENT  OF  GENERAL  PRINCIPLES  6«J 

skin,  in  the  early  stage  of  acute  internal  inflammations,  is  a 
distressing  and  often  a  mischievous  practice. 

As  a  general  rule,  in  cases  of  internal  inflammation,  those 
local  remedies  are  the  most  efficacious  which  are  the  most 
painless,  and  which  quicken  in  the  greatest  degree  the  cuta- 
neous circulation. 

Most  of  the  general  principles — physiological,  pathological, 
and  therapeutical— which  we  have  discussed  in  the  four  pre- 
ceding chapters  will  be  found  to  throw  light  upon  a  great 
variety  of  morbid  processes,  to  some  of  which,  and  especially 
to  the  collapse  stage  of  cholera,  I  have  already  made  repeated 
reference.  Such  cross-references,  as  they  may  be  called,  from 
general  principles  to  special  pathological  states,  and  again 
from  particular  morbid  conditions  to  the  facts  and  laws  of 
physiology,  while  of  necessity  involving  some  repetitions,  can 
yet  be  made  both  interesting  and  instructive  to  the  student 
of  pathology,  and  will  greatly  assist  him  to  obtain  a  many- 
sided  view  of  disease.  This  method  of  studying  pathological 
phenomena  will,  I  trust,  receive  a  practical  illustration  in  the 
following  chapter,  in  which  I  shall  set  forth  and  discuss  in 
detail  the  symptoms  of  epidemic  cholera,  and  then,  guided  by 
some  of  the  general  principles  which  we  have  before  passed  in 
review,  I  hope  to  carry  my  readers  with  me  while  I  propound 
and  endeavour  to  establish  a  theory  which  shall  be  acknow- 
ledged to  be  consistent  with  all  the  known  facts  of  the  disease, 
and  which  will  also  serve  as  a  guide  to  a  rational  and  trust- 
worthy principle  of  treatment. 
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CHAPTEE  VI. 

THE  PATHOLOGY  AND  TREATMENT  OF  EPIDEMIC  CHOLERA. 

Prologue — Sec.  I.  The  Eelation  between  the  Symptoms  of  Collapse  and  the 
loss  of  Liquid  by  Vomiting  and  Purging — Sec.  IT.  The  Symptoms  of 
Collapse  are  not  such  as  an  excessive  Drain  of  Liquid  from  the  Blood  woul 
be  likely  to  give  rise  to — Sec  III.  The  Effect  of  Various  and  Opposite 
Modes  of  Treatment  on  the  Symptoms  of  Collapse  affords  no  Support  to 
the  Theory  that  a  Drain  of  Liquid  from  the  Blood  is  the  essential  or  the 
chief  Cause  of  that  Condition — Sec.  IV.  The  Mode  of  Communication  of 
Cholera — Sec  V.  Statement  of  Facts  in  Support  of  the  Theory  that  the 
Poison— the  Infecting  Material  of  Cholera — enters  the  Circulation  before  it 
gives  rise  to  the  Characteristic  Gastro-intestinal  Symptoms — Sec  VI.  The 
Pathology  of  Choleraic  Collapse— Sec  VII.  The  Physical  and  Chemical 
Characters  of  the  Blood — Sec  VIII.  The  Physical  and  Chemical  Characters 
of  the  Intestinal  Discharges— Sec  IX.  The  Stage  of  Reaction  with  or  with- 
out Consecutive  Fever— Sec  X.  Prognosis — Sec  XI.  The  Treatment  of 
Cholera  arid  Choleraic  Diarrhoea. 

PEOLOGUE. 

More  than  twenty  years  ago,  in  1866,  I  published  a  small 
book  entitled  *  Notes  on  Cholera.'  In  that  volume  I  endea- 
voured to  compress  within  a  moderate  space  a  statement  of 
the  facts  and  arguments  in  support  of  a  theory  of  choleraic 
collapse,  which  had  been  set  forth  at  greater  length  in  a 
volume  '  On  Epidemic  Diarrhoea  and  Cholera,'  which  I  pub- 
lished in  1855. 

I  ventured  to  dedicate  the  'Notes  on  Cholera'  to  Sir 
Thomas  (then  Dr.)  Watson,  and  after  a  while  I  received  from 
him  the  following  letter  : 

'  16  Henrietta  Street,  Cavendish  Square,  W. : 
'  Jan.  24,  18G6. 

<  Dear  Dr.  Johnson,— If  I  have  seemed  tardy  in  acknow- 
ledging your  gift  of  a  copy  of  your  little  book  on  cholera,  it 
has  been  because  I  wished 'to  read  it  thoroughly  and  leisurely 
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before  I  thanked  you  for  it,  and  there  have  arisen  a  thousand 
impediments  which  you  will  be  at  no  loss  to  imagine. 

'  At  length  I  have  accomplished  my  task,  and  I  am  bound 
to  Bay  that  I  find  no  flaw  in  your  reasonings.  Your  position 
is  admirably  well  expounded  and  sustained,  and  the  pathology 
that  you  adopt  is  rational  and  plausible  in  the  best  sense  of 
that  word.  It  seems  also  to  be  justified  by  the  results  of  your 
peculiar  treatment  of  the  disease,  and  by  treatment  that  re- 
sembles yours. 

'  There  is,  however,  one  hitch  in  the  matter,  on  which  I 
must  talk  with  you  when  we  meet.    Briefly  it  is  this  : 

'  Happily  for  myself  I  have  had  very  few  cases  of  cholera 
to  treat,  and  I  fervently  hope  I  may  never  have  another; 
but  I  have  had  to  deal,  in  the  midst  of  cholera  epidemics, 
with  very  many  cases  of  diarrhoea,  and  these  have  always  and 
readily  yielded,  without  subsequent  ill-effects,  to  the  common 
combination  of  chalk,  astringents,  and  opiates. 

'  Now  there  is  much  ground  for  believing  that  many  at  least 
of  these  diarrhoeas  might,  and  would  if  let  alone,  have  run  on 
into  unequivocal  choleras.  Indeed,  such  diarrhoeas,  occurring 
in  cholera  seasons,  are  held  by  most  writers  and  practisers  to 
be  mild  or  incipient  instances  of  cholera. 

'  The  cholera  so  prevalent  and  fatal  at  Bilston  in  1832  began 
to  be  checked  as  soon  as,  and  no  sooner  than,  diarrhoea  dis- 
pensaries were  established.  All  this  seems  adverse  to  your 
practice  and  doctrine.    How  do  you  meet  the  objection  ? 

'  For  the  compliment  you  have  paid  me  in  dedicating  to  me 
your  little  treatise  I  am  very  sincerely  obliged  to  you. 

'  Believe  me,  dear  Dr.  Johnson,  ever  truly  yours, 

'  Thomas  Watson.' 

I  have  here  reproduced  this  letter,  verbatim  et  literatim,) 
believing  that  the  time  will  come,  even  if  it  has  not  already 
arrived,  when  it  will  be  read  with  especial  interest.  It  will 
serve  to  show  with  what  scrupulous  care  and  diligence  the 
great  physician  read  the  book  before  venturing  to  pass  judg- 
ment upon  it.  It  also  displays  his  hesitation  and  caution  in 
not  fully  accepting  my  doctrine  until  the  one  objection  which 
he  felt  and  candidly  stated  had  been  satisfactorily  met. 
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The  statement  of  facts  and  the  arguments  which  served 
to  convince  Sir  Thomas  Watson,  and  to  remove  the  '  one  hitch,' 
to  which  he  had  referred,  are  fully  set  forth  in  the  following 
pages. 

So  great  an  interest  did  he  feel  in  the  subject  that,  not- 
withstanding the  many  calls  upon  his  time  (he  was  then  the 
President  of  the  Eoyal  College  of  Physicians),  he  wrote  a  review 
of  the  book,  which  was  published  in  the  Saturday  Review, 
June  2,  1866. 

After  giving,  in  his  own  inimitable  style,  a  lucid  summary 
of  my  theory  of  collapse,  the  reviewer  went  on  to  say :  '  Surely 
this  seems  a  reasonable  theory.  It  is  founded  on  a  true 
analogy,  it  is  consistent  with  the  symptoms  noticed  during 
life  and  with  the  conditions  discovered  after  death.  We  may, 
therefore,  legitimately  regard  it,  until  fairly  refuted,  as  a  sound 
as  well  as  a  most  ingenious  and  important  theory.  In  truth, 
it  derives  strong  confirmation  from  the  fact  that  it  unlocks, 
like  the  right  key,  the  whole  of  the  pathological  intricacies  of 
the  disease.' 

Sir  Thomas  Watson  then  concluded  his  article  in  the  fol- 
lowing terms,  which,  by  the  favour  of  the  author,  I  was  per- 
mitted to  copy  from  his  manuscript :  '  We  need  not  abstain 
from  professing  our  belief  that  the  true  pathology  of  this 
awful  disease,  the  sequence  and  relation  of  its  various  pheno- 
mena, have  now,  for  the  first  time,  been  determined  and  made 
known.  And  we  congratulate  the  eminent  physician  who  has 
done  the  world  this  great  service  on  the  firmness  of  purpose 
with  which  he  has  withstood  the  force  of  ridicule  in  high 
places,  and  upon  the  perseverance  and  sagacity  which  have 
enabled  him  to  solve  so  neatly  and  thoroughly  a  very  com- 
plex  and  deeply  interesting  problem.  The  more  his  facts  and 
reasonings  are  scrutinised,  the  more  widely  and  entirely  will 
they,  in  our  judgment,  compel  assent,  and  the  greater  will  be 
the  consequent  salvage  of  human  life.' 

This  decided  expression  of  opinion  on  the  part  of  the  then 
head  of  the  medical  profession  in  this  country,  of  one,  too, 
who  has  been  often  spoken  of  as  1  the  greatest  English  phy- 
sician of  the  present  century  ' — remarkable  alike  for  his  calm 
judgment  and  his  unswerving  integrity — was  not  allowed  to 
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appear  in  the  pages  of  the  Saturday  Review,  but  in  place  of 
it  the  then  editor  substituted  the  following  sentence :  *  On 
this  point,  as  on  others,  Dr.  Johnson's  facts  and  reasonings 
are  well  deserving  of  careful  and  impartial  consideration.' 

A  careful  and  impartial  consideration  of  my  facts  and 
reasonings  by  candid  and  competent  judges  is  all  that  I  ask, 
and  not  more  than  I  have  a  right  to  expect. 

The  present  chapter  on  the  Pathology  and  Treatment  of 
Cholera  is  not  a  mere  reprint  of  my  previous  publications  on 
the  same  subject,  but  it  embodies  the  result  of  a  careful  re- 
vision of  the  main  facts  and  reasonings  which  have  reference 
to  the  nature  and  treatment  of  the  disease,  with  much  addi- 
tional evidence  in  support  of  my  doctrine,  and  a  reply  to  such 
published  criticisms  and  objections  as  have  appeared  to  me  to 
be  worthy  of  notice. 


SECTION  I. 

The  Eelation  between  the  Symptoms  of  Collapse  and  the  Loss  of  Liquid  by 

Vomiting  and  Purging. 

There  are  few  diseases  the  treatment  of  which  has  been 
more  influenced  by  pathological  theories  than  that  of  cholera. 
The  theory  which,  since  the  introduction  of  cholera  into  Europe 
in  1831-2,  has  gained  almost  universal  acceptance  is,  that  the 
worst  symptoms  of  the  disease  are  due  to  the  drain  of  fluid 
from  the  blood ;  in  consequence  of  which  the  blood  becomes 
so  thick  that  it  stagnates  in  the  small  vessels,  and  thus  the  cir- 
culation is  arrested.  The  practice  which  has  been  based  upon 
this  theory  is  to  check  the  purging  by  opiates  and  astringents. 
Before  attempting  to  give  what  I  believe  to  be  the  true  ex- 
planation of  the  symptoms,  it  seems  desirable  to  set  forth 
certain  facts  which  are  inconsistent  with  the  commonly  accepted 
theory. 

First,  then,  let  us  inquire,  What  is  the  relation  between  the 
symptoms  of  choleraic  collapse  and  the  loss  of  fluid  by  vomiting 
and  purging  ?  If  the  symptoms  of  collapse  are  occasioned  by  a 
drain  of  fluid  from  the  blood,  there  must,  as  a  rule,  be  a  direct 
relation  between  the  degree  of  collapse  and  the  amount  of 
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liquid  which  escapes  from  the  blood.  Now,  so  far  is  this 
from  being  the  case,  that  there  are  few  writers  of  any  note  or 
authority  upon  the  subject  of  cholera  who  do  not  either  assert 
distinctly,  or  record  facts  from  which  the  inference  plainly 
follows,  that  not  only  is  there  no  direct  relation  between  the 
loss  of  liquid  by  vomiting  and  purging  and  the  degree  of 
collapse,  but  that  these  conditions  often  bear  an  inverse  ratio 
to  each  other.  In  confirmation  of  this  statement  I  will  now 
quote  some  of  the  best  known  authors  on  the  subject  of  cholera. 

Dr.  Edmund  Parkes  says :  '  My  cases  bear  out  the  obser- 
vations of  Scot,  Jameson,  Orton,  Kennedy,  Copland,  and,  in 
fact,  almost  all  the  English  writers  of  reputation,  that  there  is 
absolutely  no  ratio  between  these  two  classes  of  symptoms ' 
(i.e.  between  the  purging  and  vomiting  and  the  symptoms  of 
collapse)  '  or  that  they  appear  even  to  observe  an  inverse  ratio 
to  each  other.  Thus,  at  a  period  of  the  case  when  the  algide 
symptoms  were  most  fully  developed — viz.  in  the  last  five 
hours — the  purging  ceased ;  in  the  cases  where  the  algide 
symptoms  were  prominent  throughout,  and  which  cases  were 
consequently  the  most  malignant  and  the  most  rapidly  fatal, 
the  passage  of  fluid  from  the  intestines  was  oftentimes  trivial 
in  degree  and  shortened  in  the  period  of  its  occurrence.1  In 
cases  in  which  the  vomiting  and  purging  were  excessive,  the 
algide  symptoms  often  came  on  slowly,  and  were  less  marked 
and  deadly.' 2 

Dr.  Parkes  then,  in  illustration  of  these  remarks,  cites 
some  cases  in  which  the  frequency  of  the  vomiting  and  purging 
was  quite  out  of  proportion  to  the  severity  of  the  other  symp- 
toms. He  afterwards  states  that  '  it  may  be  objected  to  ob- 
servations of  this  kind,  that  the  number  of  stools  is,  after  all, 
no  certain  indication  of  the  amount  of  fluid  passed.  This 
objection  would  be  of  weight  in  cases  where  the  stools  were 
not  very  different  in  number ;  but  in  some  of  these  cases  cited 

1  Dr.  Sutton  quotes  this  sentence  from  Dr.  Parkes,  and  says  that  'he  cannot 
but  agree  with  it '  (Ninth  Report  of  the  Medical  Officer  of  tlie  Privy  Council, 
p.  388).  He  also  says  that  '  some  of  the  worst  cases  of  cholera,  cases  which 
seemed  almost  sure  to  prove  fatal,  had  very  little,  and  often  not  any,  purging 
while  in  the  hospital.' 

2  Researches  into  the  Pathology  and  Treatment  of  the  Asiatic  or  Ahjxdc 

Cholera,  p.  79. 
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above  we  have  two  or  four  stools  attended  by  more  rapid 
death  than  twenty-five  or  twenty  stools ;  and  yet,  in  the  first 
case,  it  would  be  impossible  not  to  suppose  the  quantity  of 
the  fluid  passed  to  be  much  below  that  of  the  second  case.' 
He  adds  :  '  It  may  be  confidently  asserted  that  there  is  no  one 
who  has  seen  much  of  cholera  who  does  not  know  that,  ex- 
clusive of  the  mildest  forms  of  the  disease,  a  case  with  little 
vomiting  and  purging  is  more  malignant  and  more  rapidly 
fatal  than  one  in  which  these  are  prominent  symptoms.' 

Dr.  Parkes  puts  the  following  question  (p.  90) :  '  May  not 
the  fluid  passed  into  the  canal  but  not  ejected  have  borne  some 
relation  to  the  severity  of  the  disease  ?  To  this  a  partial  reply 
only  can  be  given.  Certainly  after  death  in  malignant  cases 
there  appeared  to  be  a  considerable  quantity  of  the  thick 
clotted  fluid  in  the  canal ;  it  was  almost  impossible  to  measure 
this,  but,  judging  from  the  eye,  it  seemed  to  vary,  like  the 
stools,  without  much  reference  to  the  severity  of  the  case,  and 
to  be  small  in  quantity  in  some  of  the  most  rapid  cases, 
attended  with  little  purging.' 

With  reference  to  the  varieties  in  the  general  symptoms  of 
cholera,  Scot  makes  the  following  statement :  '  A  frequent 
variety,  the  worst  of  all,  is  that  which  is  noted  for  the  very 
slight  commotion  in  the  system ;  in  which  there  is  no  vomit- 
ing, hardly  any  purging — perhaps  only  one  or  two  loose  stools 
— no  perceptible  spasm,  no  pain  of  any  kind ;  a  mortal  coldness 
with  arrest  of  the  circulation  1  comes  on  from  the  beginning, 
and  the  patient  dies  without  a  struggle.  This  has  frequently 
manifested  itself  as  the  prevailing  type,  and  almost  all  die  who 
are  attacked  by  it.2 

The  testimony  of  Bell  is  to  the  same  effect.  He  says  :  '  It 
has  been  found  that  the  more  violent  the  prominent  symptoms 
are,  the  more  likely  is  a  cure  to  be  effected ;  and  that,  when 
the  disease  is  attended  with  rapid  collapse,  little  or  no  vomit- 
ing or  purging,  and  no  spasm,  the  prognosis  is  very  unfavour- 
able.3 

'  We  shall  sec  hereafter  that  the  words  '  arrest  of  the  circulation '  are  the 
expression  of  a  fundamental  fact. 

-  Report  on  the  Epidemic  Cholera,  p.  xxi. 

;'  Treatise  on  Cholera,  Asphyxia,  or  Epidemic  Cholera,  p.  128. 
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Orton,1  in  several  passages  of  his  essay,  alludes  to  the  fact 
that,  in  the  worst  forms  of  the  disease,  vomiting  and  purging 
are  slight  or  quickly  cease,  or  even  do  not  occur  at  all. 

Twining  gives  cases  which  illustrate  the  same  general 
principle.  Thus,  he  reports'2  the  case  of  a  gentleman  who 
died  nine  hours  after  the  commencement  of  urgent  symptoms, 
in  whom  there  were  occasional  slight  efforts  to  vomit  at 
intervals  of  half  an  hour,  and  he  had  only  four  stools  from 
the  commencement  to  the  termination  of  the  attack.  And,  in 
another  part  of  his  work,3  he  says :  '  We  often  see  patients 
vomiting  violently  for  hours,  and  others  purged  profusely  for 
several  days  without  cholera  (i.e.  collapse)  coming  on.' 

The  authors  above  cited  have  all  observed  the  disease  in 
India;  but  the  testimony  of  those  who  have  witnessed  it  in 
Europe  is  in  strict  accordance  with  that  of  the  Indian  autho- 
rities. Thus,  Magendie,  describing  cholera  as  he  saw  it  in 
Paris  in  1832,  makes  the  following  statement :  '  Some  patients 
have  no  evacuations,  insomuch  that  one  is  obliged  to  excite 
them  ;  for  the  evacuations,  though  associated  with  the  disease, 
are  not  one  of  the  most  serious  symptoms ;  and  those  patients 
who  have  had  copious  evacuations  have  been  more  easily 
treated  than  those  who  have  had  none.  This  is  a  remark 
which  has  been  made  by  many  physicians.' 4 

Mr.  French  states,  among  other  reasons  for  believing  that 
the  intestinal  discharges  are  salutary,  that  while  '  cholera  in 
its  most  intense  form  produces  death  instantly  without  dis- 
charges, all  those  who  recover  from  its  attack  experience  the 
peculiar  discharges  more  or  less.'  And,  again,  in  favour  of 
the  same  view,  he  says,  is  '  the  ultimate  recovery  of  persons 
who  have  continued  in  a  state  of  collapse  for  a  considerable 
length  of  time,  often  extending  to  a  period  of  three  days,  and 
who,  in  all  instances,  sustained  enormous  discharges.' 5 

Sir  William  Gull 6  cites  the  evidence  of  several  practitioners 

1  An  Essay  on  the  Epidemic  Cholera  of  India. 

2  Clinical  Illustration  of  the  More  Important  Diseases  of  Bengal,  p.  10. 

3  Ibid.  p.  37. 

4  Legons  stir  le  ChoUra  Morbus,  p.  66. 

s  The  Nature  of  Cholera  Investigated,  p.  22. 

8  Report  on  the  Morbid  Anatomy  and  Pathology  of  Cholera,  published  by 
the  Koyal  College  of  Physicians  in  1853,  p.  13G. 
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to  the  effect  that,  in  many  cases,  the  '  evacuations  appeared 
to  be  wholly  insufficient  to  account  for  the  fatal  collapse.' 
And  one  case  which  came  under  Sir  William  Gull's  observation 
affords  a  striking  illustration  of  the  same  principle.  '  On  a 
post-mortem  examination,  the  large  intestines  contained  healthy 
feces ;  whilst  in  the  upper  two-thirds  of  the  small  intestine 
the  mucous  membrane  presented  the  ordinary  changes  induced 
by  the  cholera  process,  and  the  rice-water  effusion  was  abun- 
dant.' Sir  William  Gull  adduces  this  case  to  show  that '  cholera 
sicca,  in  a  strict  sense,  does  not  occur ;  for  although  the  disease 
may  be  fatal  without  any  evacuation,  the  intestines  after  death, 
in  such  cases,  have  been  found  to  contain  the  rice-water  fluid.' 
It  can  scarcely  be  doubted,  however,  that  when,  as  in  this 
case,  the  purging  has  been  insufficient  to  remove  the  feculent 
contents  of  the  large  intestine,  the  loss  of  fluid  must  have 
been  out  of  all  proportion  less  than  in  most  cases  in  which 
recovery  takes  place.  And  Sir  William  Gull,  in  another  part 
of  his  report,1  admits  that  -  the  intensity  of  the  symptoms  is 
often  in  no  inconsiderable  degree  greater  than  can  be  accounted 
for  by  the  amount  of  the  effusion.' 2 

Mr.  Macnamara  is  an  uncompromising  advocate  of  the  an- 
hydrsemic  theory  of  collapse,  yet  his  own  book  contains  evidence 
adverse  to  his  doctrine.  He  publishes  in  an  appendix  a  report 
on  cholera  by  Dr.  Bruce,  of  which  he  says  :  '  It  is  an  additional 
proof  of  the  value  of  many  of  the  records  contained  in  the 
"Proceedings  of  the  Bengal  Medical  Board."  '  Dr.  Bruce  in 
this  valuable  report,  after  referring  to  some  rapidly  fatal  cases 
in  which  the  discharge  had  been  very  scanty,  and  to  three 
others  in  which  the  collapse  and  sinking  appeared  to  have  a 
direct  ratio  to  the  amount  of  exudation  and  discharge,  goes  on 
to  say : 3  '  It  is  still  a  favourite  opinion  with  many  that  this 
always  holds  good  in  cholera,  viz.  that  the  amount  of  dis- 
charge and  the  collapse  stand  in  the  direct  relation  of  cause 
and  effect.    If  it  could  be  established  that  such  is  the  case,  a 

1  Report  on  the  Morbid  Anatomy  and  Pathology  of  Cholera,  p.  211. 

2  We  shall  find  hereafter  that  a  painful  and  paralysing  over-distension  of  the 
intestines  by  the  rapid  pouring  out  of  the  choleraic  secretions  is  sometimes  the 
immediate  cause  of  death. 

3  A  Treatise  on  Asiatic  Cholera,  by  C.  Macnamara,  p.  522. 
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great  step  would  be  gained  towards  the  successful  treatment  of 
the  disease,  and  much  of  the  anxiety  and  uncertainty  that 
attend  it  removed ;  but  experience  is  opposed  to  such  a  con- 
clusion, for  who  has  not  seen  marked  cases  in  every  epidemic 
where  there  was  neither  purging  nor  vomiting  sufficient  to 
cause  any  degree  of  collapse,  and  yet  those  cases  have  sunk  at 
least  as  rapidly  as  others  where  the  discharges  were  profuse  ? ' 

Dr.  Sutton,  in  his  '  Comments  on  the  Clinical  Characters 
of  Cholera  in  1866,'  1  mentions  a  class  of  cases  attended  with 
profuse  vomiting  and  purging,  yet  with  very  slight  collapse, 
short  reaction,  and  rapid  convalescence ;  and  goes  on  to  say  : 
'  In  striking  contrast  with  the  above  was  another  class  of 
cases,  where  many  of  the  symptoms  were  almost  the  exact 
opposite  of  those  just  given.  There  were  very  little  purging 
and  vomiting,  and  I  may  briefly  state  all  the  severe  algide 
symptoms  and  the  signs  of  collapse.' 

With  respect,  then,  to  the  question  whether,  as  a  rule, 
there  is  a  direct  relation  between  the  loss  of  fluid  by  purging 
and  the  symptoms  of  collapse,  we  have  a  large  amount  of 
concurrent  testimony  to  the  effect  that  no  sueh  relationship 
exists. 

On  the  other  hand,  it  must,  I  think,  be  conceded  that  the 
evidence  of  there  being,  in  the  worst  and  most  rapidly  fatal 
cases,  an  inverse  rather  than  a  direct  ratio  between  the 
degree  of  collapse  and  the  loss  of  liquid  by  vomiting  and 
purging,  is  entirely  inconsistent  with  the  hypothesis  so  com- 
monly received  and  acted  upon. 


SECTION  II. 

The  Symptoms  of  Collapse  are  not  such  as  an  Excessive  Drain  of  Liquid  from 
the  Blood  would  be  likely  to  give  rise  to. 

With  reference  to  the  hypothesis  that  the  characteristic 
symptoms  of  choleraic  collapse  are  caused  by  the  loss  of 
the  watery  constituents  of  the  blood,  we  have  next  to  inquire 

1  Ninth  Report  of  the  Medical  Officer  of  the  Privy  Council,  pp.  415-16. 
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whether  the  si/mjrtoms  of  collapse  are  such  as  an  excessive  drain 
of  fluid  from  the  blood  ivould  be  likely  to  produce. 

Now,  what  is  the  condition  of  a  patient  who  has  suffered 
a  profuse  dram  from  the  blood,  whether  of  water  alone  or 
all  fche  blood-constituents?  What  is  the  effect  of  a  copious 
hemorrhage,  or  of  excessive  purging,  whether  the  result  of 
disease  or  of  medicine  ?  Is  not  the  condition  of  a  patient 
who  has  been  exhausted  by  such  means  of  the  nature  of 
syncope  ?  There  are  a  small  and  frequent  pulse,  a.  pallid 
skin,  dimness  of  sight,  and  vertigo:  these  symptoms  being 
much  increased  by  the  erect  posture ;  and,  in  extreme  cases, 
the  head  cannot  be  raised  from  the  pillow,  even  for  a  moment, 
without  the  occurrence  of  syncope.  For  a  patient  in  this  con- 
dition to  walk  or  stand,  or  even  to  sit  up,  is  simply  impossible. 
Now,  there  is  something  in  the  collapse  of  cholera  which  is 
essentially  different  from  the  mere  exhaustion  which  leads  to 
syncope.  In  fact,  almost  the  only  symptom  which  is  common 
to  the  two  conditions  is  the  extreme  smallness  and  feebleness 
of  the  pulse. 

One  great  distinction  consists  in  the  remarkable  blueness, 
coldness,  and  other  symptoms  indicating  that  during  the  col- 
lapse of  cholera  either  the  aeration  of  the  blood  is  greatly 
interfered  with,  or  its  passage  through  the  lungs  is  so  much 
impeded  as  to  cause  engorgement  of  the  systemic  veins ;  while 
no  such  symptoms  of  obstructed  circulation  and  respiration 
occur  in  ordinary  cases  of  exhaustion  from  excessive  purging. 

Another  great  and  obvious  distinction  is  this :  that  whereas 
a  patient  exhausted  by  ha3morrhage  or  by  a  drain  of  fluid  from 
the  blood,  and  therefore  verging  on  syncope,  is  unable  to 
assume  the  erect  posture  without  fainting,  a  patient  in  the 
collapse  of  cholera,  whose  skin  is  blue  and  icy  cold  and  whose 
pulse  is  imperceptible  or  extremely  small  and  feeble,  is  often 
able  to  stand  up  without  becoming  faint,  and  even  to  walk  a 
distance  which  must  require  a  considerable  amount  of  muscular 
exertion. 

This  is  a  fact  alluded  to  by  several  authors ;  and  no  one 
can  have  watched  cases  of  the  disease  without  having  observed 
the  surprising  amount  of  muscular  exertion  of  which  even  a 
cold  and  pulseless  patient  is  capable.    It  is  scarcely  necessary 
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to  quote  authorities  for  this  statement ;  but  I  will  refer  to  one 
in  illustration  of  what  has  been  here  advanced. 

Scot  says  : 1  '  Instances  are  not  wanting  of  patients  being 
able  to  walk,  and  to  perform  many  of  their  usual  avocations, 
even  after  the  circulation  has  been  so  much  arrested  that  the 
pulse  has  not  been  discernible  at  the  wrist.'  The  same  author 
states,  in  another  place,  when  speaking  of  the  effects  of  blood- 
letting : 2  'It  is  remarkable  that,  in  a  disease  like  cholera, 
syncope  should  be  so  rare  a  symptom.'  And,  again  : 3  '  During 
the  progress  of  this  disorder,  when  the  nervous  energy  seems 
to  be  almost  annihilated,  and  the  functions  of  the  heart  and 
arteries  to  be  abolished,  this  symptom  (syncope)  is  yet  very 
rarely  observed.' 

It  is  not  denied  that  a  choleraic  patient  may  be  suddenly 
killed  by  imprudent  exertion ;  but  death  occurs  in  such  cases, 
not  from  failure  of  the  heart's  action  as 'in  syncope,  but  from 
a  complete  arrest  of  the  flow  of  blood  through  the  lungs,  as 
will  hereafter  be  proved. 

Another  remarkable  difference  between  the  collapse  of 
cholera  and  the  exhaustion  caused  by  an  excessive  drain  of 
liquid  from  the  blood  consists  in  the  rapidity  with  which  a 
patient  often  recovers  from  the  former  condition.  As  an  instance 
of  this  I  may  quote  the  following : 4  1  I  have  seen '  (says  Mr. 
Grainger)  '  a  man  stand  at  his  door  on  Wednesday,  who  on 
Monday  was  in  perfect  collapse.'  And  this  observation,  as 
Sir  William  Gull  remarks,  is  in  accordance  with  the  experi- 
ence of  others. 

With  reference  to  this  remarkable  feature  of  cholera, 
Twining  makes  the  following  statement : 5  '  In  cases  not  fatal, 
the  progress  of  recovery  is  often  almost  as  rapid  as  the  acces- 
sion of  cholera ;  and  if  the  disease  be  treated  at  the  very . 
onset,  it  is  not  uncommon  to  see  a  person  well  on  the  third 
day,  after  an  attack  of  the  worst  symptoms,  which  had  com- 
menced with  coldness  and  collapse,  and  who,  if  left  without 
remedies,  would  probably  have  died  in  six  or  eight  hours.    / // 

1  Report  on  the  Epidemic  Cholera,  p.  24. 

*  Ibid.,  p.  58.  3  Ibid.,  p.  28. 

♦  Sir  William  Gull's  Report,  p.  135. 

5  Clinical  Illustrations  of  the  More  Ivqwtant  Diseases  of  Bengal,  p.  20. 
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these  instances  recovery  seems  almost  as  sudden  and  complete  as 
in  cases  of  patients  who  are  resuscitated  after  suspension  of  ani- 
mation from  submersion  in  water'  It  is  scarcely  necessary  to 
insist  upon  the  fact,  that  no  such  instances  of  rapid  recovery 
from  extreme  prostration  consequent  on  a  drain  of  fluids  from 
the  blood  are  ever  known  to  occur ;  nor,  from  the  nature  of 
things,  is  it  possible  that  a  great  loss  of  blood-constituents  can 
be  restored  with  such  extreme  rapidity. 

Dr.  Sutton  says : 1  'It  was  instructive  to  notice  how 
quickly  a  patient  would  pass  from  the  condition  of  collapse 
into  that  of  reaction,  and  that  without  the  aid  of  any  drugs. 
Patients  were  seen  pulseless,  livid,  wakeful,  with  the  choleraic 
voice,  and  one  or  two  hours  afterwards  the  lividity  had  been 
replaced  by  flushed  cheeks,  pulse  had  become  distinct,  tongue 
warm,  and  the  choleraic  voice  replaced  by  busy  delirium.' 

The  natural  and  obvious  inference  from  such  facts  appears 
to  be,  that  there  is  an  essential  difference  between  the  condi- 
tion of  a  patient  who  has  been  exhausted  by  a  profuse  drain 
from  the  blood,  and  that  of  one  in  collapse  with  cholera.  It 
is,  therefore,  incumbent  on  those  who  maintain  that  choleraic 
collapse  is  due  to  the  loss  of  fluid  by  the  intestinal  canal  to 
explain,  if  they  can,  the  remarkable  differences  which  have 
here  been  pointed  out  between  the  symptoms  of  collapse  and 
those  of  ordinary  exhaustion  and  syncope. 


SECTION  III. 

The  Effect  of  Various  and  Opposite  Modes  of  Treatment  on  the  Symptoms  of 
Collapse  affords  no  support  to  the  Theory  that  a  Drain  of  Liquid  from  the 
Blood  is  the  essential  or  the  chief  Cause  of  that  Condition. 

We  have  shown  in  the  two  previous  sections  that  two  classes 
of  facts  are  inconsistent  with  the  theory  that  the  collapse  of 
cholera  is  due  to  a  drain  of  liquid  from  the  blood.  We  have 
seen  that  in  the  most  rapidly  fatal  cases  there  is  no  such 
direct  relation  between  the  degree  of  collapse  and  the  amount 
of  liquid  discharged  from  the  blood  as  must  exist  if  the  hypo- 
thesis in  question  were  true.    We  have  also  seen  that  the 

1  Ninth  Report  of  the  Medical  Officer  of  the  Privy  Council,  p.  305. 
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symptoms  of  collapse  differ  essentially  from  those  which  an 
excessive  drain  of  fluid  from  the  blood  is  known  to  produce. 
We  have  now  to  inquire  whether  the  effect  of  various  and  oppo- 
site  modes  of  treatment  affords  support  to  the  theory  that  a  drain 
of  liquid  from  the  blood  is  the  essential  or  the  chief  cause  of  that 
condition. 

The  Effect  of  Alcoholic  Stimidants. — The  condition  of  a 
patient  in  collapse— cold  and  pulseless,  and  apparently 
exhausted  —  is  one  which  naturally  suggests  the  use  of 
stimulants.  Anyone  who  has  witnessed  the  speedy  improve- 
ment in  the  pulse  and  in  the  other  symptoms  which  usually 
follows  the  administration  of  wine  or  brandy  to  a  patient  who 
is  fainting  from  loss  of  blood  or  exhausted  by  excessive  purging, 
might  reasonably  expect  to  obtain  similar  results  from  the 
same  means  in  the  collapse  of  cholera.  Accordingly,  stimu- 
lants have  been  given,  and  given  freely  and  boldly ;  and  the 
result  has  been  a  very  general  conviction  that,  in  the  stage  of 
collapse,  they  are  not  only  useless,  but  positively  injurious. 
Again  and  again  have  I  seen  a  patient  grow  colder,  and  his 
pulse  diminish  in  volume  and  power,  after  a  dose  of  brandy, 
and  apparently  as  a  direct  result  of  the  brandy.  Sir  William 
Gull 1  states  that,  '  although  opium  and  diffusible  stimuli — 
brandy,  camphor,  and  ammonia — were  useful  at  an  early 
stage  of  the  disease,  as  collapse  set  in  they  not  only  failed 
to  produce  any  favourable  result,  but  often  aggravated  the 
symptoms.' 

Dr.  Paine,  who  has  given  an  admirable  description  of 
cholera  and  its  treatment  in  1832,  writes  thus  of  stimulants  : 2 
'  We  have  seen  no  benefit  from  their  liberal  use,  and  it  is  even 
doubtful  whether  they  contribute  much  in  any  quantities.  It 
requires  the  conviction  of  experience,  however,  to  enable  us 
to  abstain  from  their  use,  and  to  resist  the  impulse  to  apply 
them  to  the  dying  spark.' 

The  very  general  conviction  as  to  the  worse  than  useless- 
ness  of  alcoholic  stimulants  in  the  collapse  of  cholera  is  the 
more  to  be  relied  upon,  inasmuch  as  it  has  been  forced  upon 
men's  minds  in  opposition  to  preconceived  notions  and  pre- 

1  Report  on  the  Morbid  Anatomy  and  Pathology  of  Clbolera,  p.  185. 

2  Letters  on  Cholera  Asphyxia  as  it  lias  appeared  in  Ncio  York,  p.  42. 
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vailing  theories.  The  action  of  stimulants  in  the  collapse  of 
cholera  heing  obviously  very  different  from  their  influence 
upon  patients  who  have  been  exhausted  by  the  loss  of  blood- 
constituents,  we  infer  that  exhaustion  verging  on  syncope  and 
choleraic  collapse  are  pathological  conditions  essentially  dif- 
ferent;  and  this  conclusion  is  confirmed  in  a  most  striking 
manner  by  the  effect  of  other  modes  of  treatment. 

The  Effect  of  Venesection  on  the  Symptoms  of  Collapse. — It 
is  scarcely  necessary  to  assert  that  no  sane  practitioner  would 
think  of  abstracting  blood  from  a  patient  who  has  been  reduced 
to  a  state  bordering  on  syncope  by  those  common  sources  of 
exhaustion  which  have  before  been  referred  to  (p.  79).  It  is 
obvious  that  the  loss  of  blood  in  such  cases  might  be  attended 
with  perilous  and  even  fatal  results.  But  what  has  been  the 
effect  of  venesection  in  not  one  or  two,  but  in  a  large  number 
of  cases  of  cholera,  and  in  the  hands  of  many  different  prac- 
titioners ?  Has  the  effect  of  this  treatment  been  such  as  to 
afford  support  to  the  theory  that  collapse  results  from  loss  of 
liquid,  or  has  it  been  to  add  to  the  cumulative  evidence  which 
stands  opposed  to  that  theory  ?  We  will  endeavour  now  to 
answer  these  questions. 

It  is  in  the  writings  of  the  older  Indian  practitioners,  who 
were  not  deterred  from  the  practice  of  venesection  by  the 
erroneous  modern  theory  of  collapse,  that  the  largest  amount 
of  evidence  is  to  be  obtained  as  to  the  influence  of  blood-letting 
in  cholera.  Scot  makes  the  following  remarks  on  this  subject : 1 
'  The  abstraction  of  blood,  unless  as  an  antispasmodic,  is  a 
remedy  so  little  indicated  by  the  usual  symptoms  of  cholera, 
that  its  employment  in  the  cure  of  this  fatal  disease  has  af- 
forded a  signal  triumph  to  the  medical  art.    It  requires  no 
common  effort  of  reasoning  or  reflection  to  arrive  at  the  con- 
clusion that,  when  the  powers  of  life  appear  to  be  depressed 
to  the  lowest  degree,  the  pulsation  of  the  heart  all  but  extinct, 
the  natural  heat  of  the  body  gone,  and  the  functions  of  the 
system  suspended  and  incapable  of  being  revived  by  the 
strongest  stimulants,  the  abstraction  of  blood  might  yet  prove 
a  remedy  against  a  train  of  symptoms  so  desperate.  Few 
remedies,'  he  says,  'on  a  fair  trial,  have  been  more  generally 

1  Report  u7i  Epidemic  Cholera,  p.  Iviii. 
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and  unequivocally  advocated  than  free  blood-letting ;  and  the 
most  that  has  been  urged  against  it  is,  that  it  is  not  always 
successful.'  He  then  quotes  reports  from  medical  officers 
furnishing  very  striking  testimony  to  the  benefit  of  bleeding 
in  cases  of  extreme  collapse. 

Annesley  states  (quoted  by  Scot,  p.  lx.) :  <  In  place  of 
syncope  being  produced  by  bleeding,  in  the  cases  which  I 
have  treated,  the  pulse  has  invariably  improved,  and  the 
feelings  of  famtness  and  debility  disappeared.' 

Bell  makes  the  following  statement : 1  <  The  effect  of  blood- 
letting would  indeed  sometimes  appear  almost  miraculous.  A 
patient  will  be  brought  in  in  a.  cot,  unable  to  move  a  limb,  and, 
but  that  he  can  speak  and  breathe,  having  the  character,  both 
to  touch  and  sight,  of  a  corpse,  yet  will  he,  by  free  venesection 
alone,  be  rendered,  in  the  course  of  half  an  hour,  able  to  walk 
home  with  his  friends.' 

Eogers  gives  the  following  description  of  the  effects  of  vene- 
section by  a  medical  man  who  was  himself  the  patient : 2 
'  There  was  a  sensation  which  I  am  at  a  loss  to  describe,  as  if 
my  heart  was  ceasing  to  beat,  and  a  dread  of  suffocation ; 
this  sensation  was  instantly  relieved  by  bleeding,  and  I  re- 
covered immediately.' 

Dr.  Parkes  (p.  216)  mentions  the  case  of  a  man  in  pulse- 
less collapse,  with  '  an  intolerable  constriction  and  tightness 
across  the  chest,  and  an  intense  weight  and  oppression  at  the 
heart.  With  much  difficulty,  and  drop  by  drop,  about  5 viij .  of 
blood  were  taken  away.  The  patient  immediately  felt  easier  ; 
the  constricted  feeling  across  the  chest  for  a  time  almost  dis- 
appeared, and  the  pulse  at  the  wrist  became  perceptible.'  In 
less  than  half  an  hour  the  cardiac  oppression  began  to  return, 
and  he  died  in  six  hours  after  the  bleeding. 

The  following  striking  case  is  recorded  by  Sir  Ranald 
Martin:3  'On  visiting  my  hospital  in  the  morning,  the 
European  farrier-major  was  reported  to  be  dying  of  cholera. 

1  Treatise  on  Cholera  Asphyxia,  p.  118. 

1  Reports  on  Asiatic  Cholera  in  Regiments  of  the  Madras  Army,  by  Samuel 
Eogers,  p.  259. 

8  The  Influence  of  Tropical  Climates  on  European  Constitutions,  6th  cd. 
p.  349.    This  case  is  quoted  for  another  purpose  at  p.  59. 
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I  found  that  during  the  night  he  had  been  drained  of  all  the 
fluid  portion  of  his  blood'.  His  appearance  was  surprisingly 
altered ;  his  respiration  was  oppressed  ;  the  countenance  sunk 
and  livid;  the  circulation  flagging  in  the  extremities.  I 
opened  a  vein  in  each  arm,  but  it  was  long  ere  I  could  obtain 
anything  but  trickling  of  dark  treacly  matter.  At  length  the 
blood  flowed ;  and  by  degrees  its  darkness  was  exchanged  for 
more  of  the  hue  of  nature.  The  farrier  was  not  of  robust 
health ;  but  I  bled  him  largely,  when  he,  whom  but  a  moment 
before  I  thought  a  dying  man,  stood  up  and  exclaimed,  "  Sir, 
you  have  made  a  new  man  of  me."  He  is  still  alive  and 
well.' 

Now,  let  me  ask,  is  it  possible  to  reconcile  facts  of  this 
kind,  and  they  might  be  multiplied  indefinitely  by  quotations 
from  the  earlier  Indian  records,  with  the  theory  that  the 
collapse  of  cholera  results  from  a  loss  of  the  liquid  constituents 
of  the  blood?  If  Sir  E.  Martin's  hypothetical  statement, 
that  his  patient  '  had  been  drained  of  all  the  fluid  portion  of 
his  blood,'  were  an  accurate  expression  of  facts,  can  we  con- 
ceive it  possible  that  he  could  have  '  made  a  new  man  '  of  him 
by  abstracting  largely  the  blood  which  remained  in  the  vessels  ? 
I  maintain  that  the  numerous  well-authenticated  instances  of 
great  and  immediate  and  permanent  relief  by  means  of  vene- 
section in  the  collapse  stage  of  cholera  are  utterly  and  hope- 
lessly irreconcilable  with  the  hypothesis  in  question. 

So  obviously  inconsistent  are  these  well-authenticated  cases 
with  the  theory  of  collapse  by  loss  of  water,  that  the  advocates 
of  that  theory  are  driven  to  deny  the  facts.  Mr.  Macnamara 
says  of  Sir  Eanald  Martin's  1  case  that  it  is  '  unique  '  (p.  375), 
and  that  venesection  is  now  neither  common  nor  successful. 
That  Sir  Eanald  Martin's  case  is  not  unique  is  evident  from 
the  preceding  quotations.  Venesection  is  not  now  common 
because  an  erroneous  but  generally  accepted  theory  condemns 
it,  and  even  if  practised  it  would  not  be  likely  to  be  successful 
because  it  would  probably  be  combined  with  opiates,  alcoholic 

1  It  is  not  a  little  remarkable  that  Mr.  Macnamara's  friend,  Dr.  Bruce 
(Macnamara  on  Cholera,  p.  525),  declares  that  he  found  bleeding  eminently 
useful  in  checking  spasms,  'especially  when  the  blood  was  drawn  from  the 
temporal  artery.'  To  draw  blood  from  the  nearly  empty  arteries  instead  of 
from  the  over-distended  veins  is  a  practice  not  likely  to  bo  very  successful 
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stimulants,  and  other  antagonistic  methods  of  treatment.  I 
shall  hereafter  show  that  the  rapid  relief  which  has  often  been 
afforded  by  venesection  is  rendered  perfectly  intelligible  by  a 
true  theory  of  choleraic  collapse. 

The  Effect  of  Purgatives. — If  the  symptoms  of  collapse 
were  due  to  the  drain  of  liquid  from  the  blood,  and  its  escape 
by  the  intestinal  canal,  it  would  seem  to  be  impossible  that 
the  symptoms  of  collapse  should  pass  away  while  the  dram  of 
liquid  by  vomiting  and  purging  is  continually  going  on.  It 
would  seem,  too,  that  the  action  of  purgatives  during 
the  state  of  collapse  must  increase  the  mortality.  I  do  not 
here  propose  to  consider  the  practical  merits  of  the  purgative 
plan  of  treatment.  I  wish  only  to  refer  to  the  indisputable 
fact  that  there  are  on  record  numerous  well-authenticated 
instances  of  recovery  from  collapse,  while  the  intestinal  dis- 
charges were  encouraged  by  repeated  doses  of  emetic  and 
purgative  medicine.  And,  further,  I  challenge  the  advocates 
of  the  theory  which  I  am  endeavouring  to  refute  to  refer  to  a 
single  case  of  recovery  from  collapse  in  which  the  intestinal 
discharges  have  not  continued,  in  a  greater  or  less  degree,  while 
the  symptoms  of  collapse  were  passing  off.  If  the  theory  in 
question  had  a  basis  of  truth,  the  cessation  of  the  intestinal 
discharges  must  always,  and  of  necessity,  precede  recovery 
from  collapse;  whereas,  on  the  contrary,  the  complete  and 
final  arrest  of  the  discharges  during  the  stage  of  collapse  is  a 
sign  of  fatal  import. 

During  the  early  part  of  the  cholera  epidemic  of  1849,  all 
the  cases  of  cholera  admitted  into  King's  College  Hospital 
were  treated  by  liberal  doses  of  brandy  and  opium.  Under 
this  mode  of  treatment  the  mortality  was  very  great.  The 
treatment  was  then  entirely  changed  :  brandy  and  opium  were 
discontinued;  and  large  quantities  of  salt  and  water  were 
administered.  The  effect  of  this  treatment  was  to  excite  fre- 
quent vomiting,  and  certainly  not  to  check  the  purging ;  and 
the  result  was  a  very  much  larger  proportion  of  recoveries 
than  under  the  previous  mode  of  treatment.  I  had  no  share 
in  conducting  the  treatment  on  that  occasion  ;  but  I  was 
greatly  struck  by  the  different  effects  of  the  two  opposite  modes 
of  treatment.    I  was  also  deeply  impressed  by  observing  that, 
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during  that  epidemic,  the  arrest  of  the  purging  by  opiates  was 
in  several  instances  followed  by  the  worst  symptoms  of  collapse; 
and  a  painful  question  arose  in  my  mind,  whether  the  collapse 
in  such  cases  was  not  a  direct  result  of  the  arrest  of  the 
purging. 

At  the  commencement  of  the  epidemic  of  1854  I  had 
arrived  at  the  conclusion  that  the  commonly  received  theory 
of  choleraic  collapse  is  erroneous.  I  had  the  chief  charge  of 
the  hospital  during  the  whole  period  of  the  epidemic ;  and  I 
gave  emetics  and  purgatives  to  all  the  patients  who  came 
under  my  care.  I  afterwards  published  full  particulars  of  all 
my  cases.1  I  am  convinced  that  in  many  instances  I  gave  an 
excessive  quantity  of  castor-oil ;  yet  the  result  was  a  mortality, 
to  say  the  least,  below  the  average  mortality  in  cases  of  equal 
severity.  The  first  seven  cases  of  cholera  with  collapse  that 
came  under  my  care,  most  of  them  of  a  very  severe  type,  re- 
covered ;  and  the  rapid  reaction  which  occurred  in  these  cases, 
while  the  intestinal  discharge  continued,  convinced  me  that 
these  discharges  were  the  means  of  recovery  and  not  the 
essential  cause  of  collapse.  During  that  epidemic,  many  cases 
of  choleraic  diarrhoea  came  under  my  observation — cases 
in  which  there  were  vomiting,  bilious  purging,  and  cramps. 
These  were  all  treated  by  castor-oil,  without  opiates.  They 
all  recovered  ;  and  not  one  case  so  treated  passed  into  col- 
lapse. Several  of  the  medical  assistants,  pupils,  and  nurses, 
and  a  considerable  number  of  patients  who  were  in  the 
hospital  for  other  diseases,  had  the  premonitory  symptoms  of 
cholera.  All  were  treated  in  the  same  way,  and  all  recovered. 
In  contrast  with  this  most  satisfactory  result  stands  the  fact 
that,  during  the  previous  epidemic  of  1849,  several  inmates  of 
the  hospital,  nurses  and  patients,  having  been  seized  with 
choleraic  symptoms,  and  being  promptly  treated  by  opiates, 
passed  into  a  state  of  collapse  and  died. 

I  see  no  way  in  which  the  facts  here  stated  can  be  recon- 
ciled with  the  hypothesis  that  the  worst  symptoms  of  cholera 
result  from  the  loss  of  liquid,  and  that  the  main  object  of 
treatment  is  to  check  the  vomiting  and  purging. 

1  On  Epidemic  Diarrhoea  and  Cholera :  their  Patlwlogy  and  Treatment. 
With  a  Record  of  Cases.    Longmans  and  Co.,  1855. 
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The  Effect  of  Injecting  Hot  Saline  Solutions  into  the  Veins. 
— It  is  well  known  that  the  injection  of  a  hot  saline  fluid  into 
the  veins  during  the  collapse  of  cholera  has  often  been  followed 
by  great  temporary  relief.  The  pulse  improves ;  the  tempera- 
ture rises;  the  countenance  becomes  natural;  the  voice  re- 
covers its  strength;  and,  in  short,  all  the  worst  symptoms 
speedily  disappear — usually,  however,  to  return  with  all  their 
former  severity  within  a  very  short  time.  This  method  of 
treatment  appears  to  have  been  first  resorted  to  by  the  late 
Dr.  Latta,  of  Leith,  with  the  view  of  restoring  to  the  blood  a 
liquid  the  loss  of  which  he  considered  to  be  the  main  cause 
of  death.  The  immediate  results  of  the  operation,  as  per- 
formed by  Dr.  Latta  in  six  cases,  are  described  in  enthusiastic 
language  by  Dr.  Lewins  in  the  Medical  Gazette,1  but  curiously 
enough  he  does  not  mention  the  ultimate  result  in  a  single 
case.  The  late  Dr.  Mackintosh,  of  Edinburgh,  during  the 
summer  of  1832,  injected  the  veins  of  156  patients,  of  whom 
only  twenty-five  recovered.  It  was  a  very  natural  conclusion, 
since  all  the  symptoms  of  collapse  speedily  disappear  after  the 
injection  of  a  certain  quantity  of  liquid  into  the  veins,  that 
the  symptoms  which  previously  existed  must  have  resulted 
from  the  loss  of  a  liquid  similar  in  character  to  that  which 
the  operation  restores  to  the  blood.2  I  believe,  however,  that 
the  true  explanation  of  the  manner  in  which  the  hot  saline 
injections  afford  the  surprising  temporary  relief  which  they 
are  acknowledged  to  have  done,  has  been  missed ;  and  that, 
rightly  interpreted,  the  results  of  this  experiment  afford  as 
little  support  to  the  hypothesis  that  collapse  depends  on  loss 
of  fluid  as  do  the  effects  of  venesection  and  of  other  modes  of 
treatment  to  which  reference  has  already  been  made. 

In  a  future  section  I  will  give  what  I  believe  to  be  the  true 
pathology  of  collapse;  and  then  I  shall  explain  the  modus 
operandi  of  the  saline  injection  into  the  veins. 

Before  attempting  to  give  what  I  believe  to  be  the  correct 

1  Vol.  x.  p.  257. 

»  It  is  noteworthy  that  in  a  large  proportion  of  cases  severe  rigors  have  fol- 
lowed the  venous  injection.  This  symptom  may  perhaps  be  duo  to  the  sudden 
transmission  into  the  arteries  of  a  large  amount  of  morbid  blood  which  had 
before  been  accumulated  in  the  veins.    (See  the  chapter  On  the  Pathology  of 

Rigor?.) 


sec.  iv.]  THE  MODE  OF  COMMUNICATION  OF  CHOLEBA  89 

interpretation  of  the  symptoms  of  cholera,  I  have  thought  it 
desirable  to  direct  attention  to  some  of  the  facts  and  arguments 
which  are  opposed  to  the  commonly  received  theory.  There  is 
so  much  of  the  superficial  appearance  of  truth  in  the  theory 
which  explains  the  symptoms  of  collapse  by  the  loss  of  the  watery 
portion  of  the  blood,  that  the  practice  of  giving  opium  and 
other  astringents  to  arrest  the  intestinal  discharges  will  con- 
tinue more  or  less,  in  spite  of  failure  and  disappointment, 
until  it  can  be  clearly  shown  that  the  state  of  collapse  has  an 
entirely  different  origin  and  cause  from  that  which  the  theory 
in  question  assumes. 


SECTION  IV. 
The  Mode  of  Communication  of  Cholera. 

Cholera  is  very  generally  believed  to  be  a  disease  which, 
like  enteric  fever,  is  under  certain  conditions  capable  of  being- 
conveyed  from  the  sick  to  the  healthy. 

Amongst  other  publications  on  this  subject,  Dr.  Baly's 
Royal  College  of  Physicians'  Report,  Dr.  William  Budd's  series 
of  papers  under  the  signature  of  '  Common  Sense '  in  the 
Association  Journal,  1854-5,  and  Dr.  Snow's  treatise  On  the 
Mode  of  Communication  of  Cholera,  2nd  ed.,  1855,  contain 
abundant  proofs  that  cholera  is,  as  Dr.  Budd  expresses  it,  '  a 
catching  disease.' 

There  is  good  reason  to  believe  that  the  infecting  material 
of  cholera  is  contained  mainly,  if  not  exclusively,  in  the  gastro- 
intestinal discharges.  In  this  respect  there  is  a  close  resem- 
blance between  cholera  and  enteric  fever. 

The  choleraic  infection  may  enter  the  system  either  with 
the  air  through  the  lungs  or  with  the  food,  water,  or  other 
liquids  through  the  alimentary  canal.  In  proof  that  the  in- 
fection may  be  conveyed  by  the  air,  Dr.  Budd  gives,1  amongst 
other  conclusive  pieces  of  evidence,  the  detailed  history  of 
an  outbreak  of  cholera  in  a  large  workhouse,  where  the  spread 
of  the  disease  was  clearly  traced  to  the  gaseous  emanations 


1  Assuciatiori  Journal,  185-1,  p.  U74. 
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from  ill-constructed  privies.  The  food  and  water  were  the 
same  for  the  entire  establishment,  but  while  numerous  inmates, 
who,  from  various  causes,  were  debarred  access  to  the  infected 
privies,  entirely  escaped  the  disease,  there  was  a  frightful 
mortality  amongst  those  who  resorted  to  that  source  of  infec- 
tion. 

Another  instance  in  which  the  infection  must  have  been 
received  through  the  air  is  afforded  by  the  case  of  a  pilot  and 
his  assistant,  who,  in  1866,  took  the  disease  from  the  infected 
steamship  'England,'  without  going  on  board.  These  men 
went  out  in  an  open  boat  to  pilot  the  ship  into  Halifax. 
Hearing  that  there  was  cholera  on  board,  they  remained  in 
their  boat,  which  was  towed  by  a  ten-fathom  rope  fixed  to  the 
stern  of  the  ship.  In  this  way  the  ship,  with  the  boat  in  tow, 
was  conducted  to  her  place  of  anchor.1  Neither  of  the  men 
went  on  board,  but  both  were  seized  with  cholera  on  the  day 
after  they  landed,  and  both  communicated  the  disease  to 
several  members  of  their  respective  families  at  their  homes 
near  Halifax,  where  no  case  of  cholera  had  occurred  for  years 
before.  In  these  cases  it  is  pretty  evident  that  the  in- 
fection was  conveyed  to  the  boatmen  by  the  gaseous  emana- 
tions from  the  choleraic  discharges  which  were  escaping  from 
the  stern  of  the  steamship. 

In  connection  with  the  subject  of  contaminated  water  as 
the  vehicle  of  the  choleraic  poison,  the  name  of  the  late  Dr. 
Snow  deserves  most  honourable  mention.  It  is  to  his  saga- 
cious and  persevering  efforts,  carried  on  in  spite  of  the  opposi- 
tion and  ridicule  which  an  original  research  inevitably  provokes, 
that  we  are  mainly  indebted  for  our  knowledge  of  this  impor- 
tant agency  in  the  spread  of  cholera. 

One  of  the  most  remarkable  instances  of  a  local  outbreak 
resulting  from  contaminated  water  was  that  which  occurred 
not  far  from  Golden  Square  at  the  end  of  August  1854,  and 
which  caused  more  than  500  deaths  within  a  very  limited 
district  in  the  course  of  about  ten  days.  There  is  abundant 
evidence  to  connect  this  terrible  outbreak  with  the  escape  of 
sewage  into  the  Broad  Street  well.2    While  it  was  proved  in 

1  British  Medical  Journal,  Nov.  1806,  p.  505. 

2  Dr.  Snow  On  the  Mode  of  Communication  of  Cholera,  1865. 
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the  case  of  nearly  every  sufferer  from  the  disease  in  that 
district  and  in  two  cases  occurring  at  a  distance,  one  at 
Hampstead  and  the  other  at  Islington,  that  the  patients  had 
drunk  the  water  of  the  contaminated  well,  it  was  also  found 
that  many  persons  drank  the  water  about  the  time  of  the  out- 
break without  being  attacked  by  cholera;  but  this  does  not 
lessen  the  force  of  the  positive  evidence  derived  from  the  other 
facts.  It  rarely  if  ever  happens  that  every  individual  of  a 
number  exposed  at  the  same  time  to  any  source  of  infection 
succumbs  to  the  infecting  agency. 

There  are  facts  which  tend  to  show  that  the  choleraic  dis- 
charges in  a  certain  intermediate  stage  of  decomposition  have 
more  infective  power  than  either  the  fresh  dejecta  or  those 
which  have  reached  a  more  advanced  stage  of  decomposi- 
tion. 

We  are  indebted  to  Mr.  Charles  Macnamara  for  some  im- 
portant information  as  to  the  influence  of  water  contaminated 
with  choleraic  discharges  in  various  stages  of  decomposition. 
He  says : 1  '  I  may  mention  the  circumstances  of  a  case  in  which 
the  most  positive  evidence  exists  as  to  the  fact  of  fresh  cholera 
dejecta  having  found  their  way  into  a  vessel  of  drinking  water, 
the  mixture  being  exposed  to  the  heat  of  the  sun  during  the 
day.  Early  the  following  morning  a  small  quantity  of  this 
water  was  swallowed  by  nineteen  persons.  (When  partaken 
of,  the  liquid  attracted  no  attention,  either  by  its  appearance, 
taste,  or  smell.)  They  all  remained  perfectly  well  during  the 
day,  ate,  drank,  went  to  bed,  and  slept  as  usual.  One  of  them, 
on  waking  next  morning,  was  seized  with  cholera ;  the  re- 
mainder of  the  party  passed  through  the  second  day  perfectly 
well,  but  two  more  of  them  were  attacked  with  cholera  the  next 
morning.  All  the  others  continued  in  good  health  till  sunrise 
of  the  third  day,  when  two  more  cases  of  cholera  occurred. 
This  was  the  last  of  the  disease ;  the  other  fourteen  men 
escaped  absolutely  free  from  diarrhoea,  cholera,  or  the  slightest 
malaise.' 

The  author  goes  on  to  state  that  at  the  time  of  this  re- 
markable occurrence  there  was  no  cholera  in  the  place ;  there 
had  been  none  there  for  years,  nor  has  there  been  any  since. 

1  A  Treatise  on  Asiatic  Cholera,  p.  19G. 
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1  These  details,'  he  says,  *  leave  us  no  room  to  doubt  that 
water  contaminated  by  the  dejecta  of  a  patient  suffering  from 
cholera  produced  the  disease  in  five  out  of  nineteen  people 
who  swallowed  it,  and  that  independently  of  either  the  season, 
nature  of  the  soil,  or  any  other  appreciable  circumstance,  all 
of  which  were  remarkably  in  favour  of  the  persons  attacked 
by  the  disease.' 1 

Mr.  Macnamara  has  evidently  had  unusual  opportunities 
for  ascertaining  the  effect  of  cholera  dejecta  in  various  stages 
of  decomposition.  He  believes  that  the  fresh  dejecta  are 
harmless,  but  that  water  contaminated  with  choleraic  secre- 
tions in  the  vibrio  stage  of  decomposition,  which  under  an 
Indian  sun  occurs  in  twenty-four  hours,  will  communicate  the 
disease  to  a  certain  proportion  of  those  who  drink  it,  while 
the  same  organic  matter,  in  a  yet  further  stage  of  decomposi- 
tion, when  the  vibriones  had  disappeared  and  ciliated  infusoria 
had  taken  their  place,  again  becomes  innocuous.  '  This 
opinion  of  mine,'  he  says,2  '  is  based  upon  tolerably  certain 
grounds ;  but  I  can  assert  it  as  a  positive  fact  that  the  con- 
taminated water  in  the  third  stage  of  decomposition  is  harm- 
less.' 

In  the  mode  of  communication  from  the  sick  to  the 
healthy  there  is  a  close  resemblance  between  cholera  and 
enteric  fever.  Dr.  Murchison 3  says  of  the  latter  disease : 
'  All  evidence  is  in  favour  of  the  view  that  the  fresh  evacua- 
tions are  harmless,  and  that  the  poison  is  developed  during 
their  putrefaction ;  in  other  words,  that  what  has  been  demon- 
strated in  cholera,  both  clinically  and  experimentally,  holds 
good  in  the  allied  diseases — enteric  fever  and  dysentery.' 

The  fact  that  the  gastro-intestinal  discharges  contain  the 
infecting  material  of  cholera  has  been  emphatically  insisted 
upon  in  the  following  statement  of  Mr.  John  Simon : 4 

'It  cannot  be  too  distinctly  understood  that  the  person 
who  contracts  cholera  in  this  country  is  ipso  facto  demon- 
strated with  almost  absolute  certainty  to  have  been  exposed 

1  This  occurrence  is  more  briefly  related  by  Mr.  Macnamara  in  the  article 
on  '  Cholera '  in  Quain's  Dictionary  of  Medicine,  p.  240. 

2  P.  397.  3  Treatise  on  Continued  Fevers,  1873,  p.  400. 
*  Ninth  Report  of  the  Medical  Officer  of  the  Privy  Council,  p.  33. 
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to  excremental  pollution;  that  what  gave  him  cholera  was 
(mediately  or  immediately)  cholera  contagium  discharged 
from  another's  bowels ;  that,  in  short,  the  diffusion  of  cholera 
among  us  depends  entirely  upon  the  numberless  filthy  facili- 
ties which  are  let  exist,  and  especially  in  our  larger  towns, 
for  the  fouling  of  earth,  air,  and  water,  and  thus,  secondarily, 
for  the  infection  of  man  with  whatever  may  be  contained  in 
the  miscellaneous  outflowings  of  the  population.  Excrement- 
sodden  earth,  excrement-reeking  air,  excrement -tainted  water 
— these  are  for  us  the  causes  of  cholera.' 

With  our  present  knowledge  of  the  mode  of  spread  of 
cholera,  we  can  understand  that,  when  proper  precautions  are 
taken,  whether  in  public  institutions  or  in  private  houses,  to 
ensure  cleanliness  and  the  effective  disinfection  and  prompt 
removal  of  the  excreta,  the  personal  attendants  upon  choleraic 
patients  run  no  more  risk  than  is  incurred  by  those  who  are 
brought  into  contact  with  sufferers  from  enteric  fever ;  while, 
on  the  other  hand,  through  the  agency  of  infected  drains  or 
excrementally  soiled  clothes,  the  contagium  of  both  diseases 
may  be  conveyed  to  a  distance,  and  there  exert  its  infecting 
influence  upon  those  who  are  exposed  to  it. 

Some  years  since  I  received  from  the  late  Dr.  Perry,  of 
Marden,  in  Kent,  the  following  interesting  account  of  a  cir- 
cumscribed visitation  of  cholera  in  that  village :  '  In  1849  a 
farm-labourer  left  Marden  on  Monday  to  go  to  Sittingbourne 
for  harvest  work.  Cholera  was  then  prevalent  at  Sitting- 
bourne.  On  the  following  Saturday  the  man  felt  unwell,  and, 
getting  worse  on  Sunday,  he  started  for  home,  a  distance  of 
twenty  miles.  He  was  purged  frequently  and  vomited  on  his 
way  home,  but  stopped  several  times  and  took  copious  draughts 
of  cider.  He  passed  my  house  at  11  p.m.,  when  I  was  sent 
for,  and  found  him  in  a  state  of  collapse  from  which  he  never 
rallied.  He  died  at  4  a.m.  on  Monday.  The  nurse  who 
attended  him  and  laid  him  out  did  not  know  it  was  a  case  of 
cholera.  On  the  Wednesday  she  was  taken  ill  with  vomiting 
and  diarrhoea,  from  which  on  Friday  she  had  rallied  completely  ; 
but  on  Sunday  having  eaten  freely  of  French  beans,  she  was 
in  a  few  hours  prostrated  with  vomiting  and  purging.  At 
10  p.m.  she  was  in  collapse,  and  she  died  at  5  a.m.  on  Mon- 
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day.  I  was  with  her  all  night,  and,  with  her  husband,  did 
all  the  attendance  on  her,  for  no  one  else  would  go  near  her 
for  fear. 

*  On  Wednesday  evening  I  was  taken  ill  with  diarrhoea  and 
vomiting,  and  on  Thursday  morning  the  nurse's  husband  was 
taken  ill.  He  and  I  were  both  attended  by  Dr.  Sibbald,  of 
Maidstone.  He  died  on  Friday.  I  was  ill  for  a  fortnight,  and 
unable  to  work  for  a  month,  but  at  length  I  recovered. 

'  The  man  was  nursed  by  his  mother-in-law,  I  by  my  wife 
and  sister.  The  complaint  did  not  spread  further.  There 
were  no  more  attacks  in  the  parish.' 

There  can  be  no  question  that  the  occurrence  of  these 
three  cases  subsequent  to  the  imported  case  was  the  result  of 
neglect  in  the  disposal  of  the  excreta  ;  and  if  there  had  been 
a  public  system  of  drainage  in  the  village  the  disease  would 
probably  have  been  more  widely  diffused. 

In  Dr.  Baly's  College  of  Physicians'  Report  will  be  found 
recorded  numerous  instances  in  which  the  disease  was  conveyed 
from  the  sick  to  the  healthy  by  soiled  linen.  The  following  is 
an  example  : 1 

'  The  first  case  that  occurred  at  Sydenham,  July  11,  was 
that  of  a  gentleman  who  came  from  Bath  to  attend  the  funeral 
of  a  friend  who  died  of  cholera  in  Bridge  Street,  Blackfriars, 
London.  The  second,  third,  and  fourth  cases  were  sons  of  the 
woman  who  washed  the  linen  and  clothes  of  the  first  patient. 
They  were  washed  in  a  yard  to  which  the  second  and  third 
patients  (children  of  eight  and  ten  years  old)  had  access. 
And  the  fourth  patient,  a  young  man  of  twenty-five  years, 
had  carried  them,  washed  and  unwashed,  from  one  house 
to  another.  These  cases,  all  fatal,  occurred  a  few  days  after 
the  first  case.  One  other  fatal  case  occurred  at  Sydenham 
about  the  beginning  of  September.' 

Dr.  Goodeve  2  very  sensibly  remarks  that  for  the  origin  and 
spread  of  cholera  two  factors  appear  to  be  requisite — namely, 
some  local  condition  and  some  unknown  modification  of  the 
atmosphere  which  exists  during  an  epidemic  season.  '  Con- 
tagion from  cholera  discharges  may  operate,  but  there  must 
be  something  beyond  this,  since  contagious  diseases  are  not 

i  p4  297.  2  Reynolds's  System  of  Medicine,  vol.  i.  p.  688. 
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epidemic  at  all  times  even  in  the  same  places.'  And  he  com- 
pares epidemics  of  cholera  with  epidemics  of  small-pox.  The 
native  small-pox  inoculators  inoculate  perhaps  the  same 
number  of  persons  year  after  year,  yet  for  a  succession  of 
years  there  is  no  great  diffusion  of  this  highly  infectious  dis- 
ease, but  after  a  time  a  wide-spreading  epidemic  sweeps  over 
the  land.  There  is  nothing  discoverably  different  in  the 
epidemic  and  the  common  years,  the  same  people  and  the 
same  habits,  yet  how  different  are  the  results !— a  difference 
which  can  be  explained  only  by  some  widely  diffused  atmo- 
spheric influence  which  exists  during  an  epidemic  season,  and 
which  then  concurs  with  the  local  conditions  in  favouring  the 
spread  of  disease. 

A  consideration  of  these  facts  enables  us  to  understand 
why  cholera  does  not  always  prevail  in  those  localities  which 
during  an  epidemic  season  are  its  favourite  haunts. 


SECTION  V. 

Statement  of  Facts  in  support  of  the  Theory  that  the  Poison— the  Infecting 
Material  of  Cholera — enters  the  Circulation  before  it  gives  rise  to  the 
characteristic  Gastro-intestinal  Symptoms. 

It  is  a  general  law  of  toxicology  that  the  entrance  of  a  poison 
into  the  circulation  precedes  the  occurrence  of  the  constitu- 
tional symptoms  to  which  it  gives  rise.  The  cholera  poison, 
if  it  were  not  absorbed,  would  therefore  be  a  solitary  exception 
to  this  general  law.1  But  there  are  positive  facts  which  sup- 
port the  theory  of  blood-poisoning.  We  have  seen  that  the 
infecting  material  of  cholera,  although  often  swallowed,  some- 
times gains  admission  through  the  lungs ;  and  in  such  cases 
it  is  obvious  that  the  blood  is  the  only  channel  by  which  it 
can  reach  its  ultimate  destination — namely,  the  alimentary 

1  It  is  notorious  that  even  such  insoluble  substances  as  arsenious  acid  and 
calomel  enter  the  circulation,  and  may  be  found  in  various  tissues  and  organs 
and  secretions.  '  It  is  only  when  it  enters  the  circulation  that  the  poison  can 
be  truly  said  to  be  introduced  into  tbe  body.  A  poisonous  substance  introduced 
into  the  stomach  is  as  much  outside  the  system  as  if  it  were  applied  to  the 
skin.'    Guy  and  Fcrrier's  Forensic  Medicine,  p.  357. 
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canal.  Vomiting  and  diarrhoea  have  not  unfrequently  been 
excited  by  breathing  air  which  is  contaminated  by  exhalations 
from  decomposing  animal  matter. 

Thus  Dr.  Christison 1  states  that '  M.  Ollivier,  while  visiting 
a  cellar  where  old  bones  were  stored,  was  seized  with  giddiness, 
nausea,  tendency  to  vomit,  and  general  uneasiness ;  and  sub- 
sequently he  suffered  from  violent  colic,  with  profuse  diarrhoea, 
which  put  on  the  dysenteric  character,  and  lasted  for  three 
days.' 

Breathing  the  air  of  the  dissecting-room  and  the  dead- 
house  is  a  common  cause  of  diarrhoea;  and  Mr.  Simon2 
remarks  upon  the  instructive  fact  that  when  a  diarrhoea  has 
been  excited  by  dissecting  animals  whose  flesh  has  a  peculiar 
odour,  this  odour  may  sometimes  be  detected  in  the  evacua- 
tions of  the  patient.  Some  years  since,  I  was  present  while  a 
medical  friend  examined  the  dead  body  of  a  patient  who  had 
died  of  cancer  of  the  bladder  and  bowel.  The  stench  was 
singularly  strong.  Within  a  few  hours  my  friend  was  seized 
with  diarrhoea ;  and  he  noticed  that  his  stools  had  the  strong 
and  peculiar  odour  which  had  pervaded  the  room  when  the 
body  was  being  examined.  In  such  cases  as  this,  when  the 
poison  is  known  to  have  entered  the  system  through  the 
lungs,  Mr.  Simon  remarks :  '  The  increased  secretion  from 
the  mucous  membrane  of  the  alimentary  canal  gives  undoubted 
evidence  of  a  humoral  origin  and  a  curative  tendency.' 

It  has  been  proved  by  experiments  on  animals  that  many 
of  the  symptoms  of  cholera  may  result  from  the  injection 
of  putrid  matters  into  the  blood.  Mr.  Henry  Lee,  in  his 
Pathological  and  Surgical  Observations,  describes  several  experi- 
ments of  the  kind,  which  were  followed  by  vomiting,  diarrhoea, 
difficult  breathing,  great  prostration,  and  death. 

In  cases  of  cholera  there  is  usually  an  interval  varying 
from  one  to  three  or  four  days  between  exposure  to  infection 
and  the  onset  of  the  intestinal  symptoms ;  during  this  period 
of  incubation  we  may  conclude  from  analogy  that  the  poison 
is  increasing  at  the  expense  of  some  of  the  blood-constituents  ; 
and  at  the  same  time  there  have  often  been  observed  symptoms 

1  Treatise  on  Poisons,  4th  cel.,  p.  G3G. 

2  Lectures  on  General  1'athology,  p.  281. 
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which  are  probably  due  to  the  influence  of  the  poisoned  blood 
upon  the  nervous  system.    It  would  be  of  interest  to  ascertain 
whether  during  this  incubation  period  there  is  a  febrile  eleva- 
tion of  temperature.    The  pathological  theories  which  have 
unhappily  prevailed  in  this  country  have  led  to  an  undue  re- 
gard being  paid  to  diarrhoea  as  a  premonitory  symptom  of 
cholera,  and  to  an  almost  entire  disregard  of  other  symptoms, 
to  which  the  earlier  Indian  practitioners  attached  great  impor- 
tance.   The  symptoms  of  invasion,  as  they  have  been  called, 
are  those  indicative  of  general  discomfort  and  derangement  of 
function,  particularly  affecting  the  nervous  system.  Twining 
says  : 1  1  Prior  to  the  more  distinct  and  alarming  attack,  there 
are  sometimes  for  a  few  hours,  and  in  some  cases  for  two  or 
three  days,  symptoms  of  indisposition,  evident  not  only  to  the 
patient  himself,  but  to  his  friends.    When  cholera  is  raging 
severely,  the  disease  is  often  ushered  in  by  diarrhoea;  at  other 
times  it  begins  with  catarrh,  nausea,  and  oppression  at  the 
scrobiculus  cordis,  which  are  not  in  an  early  stage  to  be  dis- 
tinguished from  the  slight  indisposition  which  often  precedes 
fever.    The  approach  of  cholera  in  this  manner  makes  the 
patient  suppose  he  is  feverish  or  bilious ;  and  if  recourse  be  had 
to  some  of  the  medicines  commonly  used  in  slight  ailments  of  that 
sort,  the  disease  is  said  to  be  caused  by  the  dose  of  medicine  taken, 
when,  in  fact,  it  had  been  insidiously  making  progress  for  some 
hours.' 

In  this  country  it  has  frequently  been .  asserted  that  an 
attack  of  cholera  has  been  caused  by  the  operation  of  a 
rhubarb  pill  or  a  dose  of  castor-oil.  I  can  give  a  parallel  to 
this  post  hoc  ergo  propter  hoc  argument.  Some  years  since, 
when  I  was  seeing  out-patients  at  the  hospital,  a  woman 
brought  a  child  who  was  suffering  from  febrile  symptoms,  and 
for  whom  I  prescribed  a  mixture  containing  nitrate  of  potash. 
Two  days  afterwards,  the  mother  returned,  and  said,  in  a 
complaining  tone,  '  Your  medicine  has  brought  out  the  small- 
pox.' Truly  the  small-pox  had  come  out;  but  certainly  it  was 
in  the  blood  before  it  came  .into  the  skin.  So  when  symptoms 
of  cholera  follow  speedily  on  the  action  of  an  aperient,  the 
morbid  poison  was  before  in  the  blood,  and  probably  caused 

1  Op.  cit.  p.  0. 
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the  feeling  of  derangement  for  which  the  dose  was  taken.  It 
is  as  probable  that  small-pox  might  result  from  rubbing  croton- 
oil  on  the  skin,  as  that  a  specific  disease  like  cholera  would  be 
caused  by  a  purgative. 

In  a  military  report  on  cholera  in  Malta  in  18G5,1  it  is 
stated  that  out  of  forty-two  cases  which  were  carefully  noted, 
symptoms  of  invasion  existed  clearly  and  unmistakably  in 
twenty-seven.  The  symptoms  were  a  dull  and  listless  appear- 
ance of  the  countenance  and  eyes ;  a  dark  rim  round  the 
orbits ;  a  loss  of  all  activity ;  want  of  appetite ;  prostration ; 
vertigo ;  cramps ;  increased  perspiration  and  coldness  of  the 
surface  on  the  least  exertion ;  thirst,  and  general  malaise.  After 
these  symptoms  had  continued  for  a  period  varying  in  different 
cases  from  a  few  hours  to  two  or  three  days,  diarrhoea  ensued, 
and  the  disease  was  then  said  to  be  present. 

Annesley 2  gives  an  extract  from  the  letter  of  '  a  zealous  and 
intelligent  medical  officer,'  who  strongly  insists  on  the  great 
practical  importance  of  studying  the  initiatory  symptoms  of 
cholera.  Eeferring  to  the  purging,  vomiting,  and  spasms,  his 
correspondent  says:  'I  am  so  thoroughly  convinced  that  these 
symptoms  are  only  secondary,  that,  were  the  following  marks 
present,  I  should  not  hesitate  to  pronounce  the  case  one  of 
epidemic  cholera.  As  the  patient  is  approached,  an  appear- 
ance of  overpowering  lassitude  is  at  once  perceived,  with  a 
pallid,  anxious,  and  sorrowful  cast  of  countenance;  and,  in 
more  advanced  stages,  the  countenance  is  dejected  and  sunk.' 
He  then  refers  to  a  case  in  which  he  observed  this  peculiar 
expression  of  countenance ;  and,  feeling  confident  that  cholera 
was  impending,  he  kept  a  close  watch  upon  the  man.  After 
an  interval  of  nine  hours,  vomiting,  purging,  and  cramps 
set  in. 

Bell  and  Orton3  describe  the  initiatory  symptoms  of  cholera 
in  much  the  same  terms  as  Annesley ;  and  Dr.  Paine,  whose 
experience  of  the  disease  was  obtained  in  New  York,  says: 
'  Diarrhoea  and  vomiting  do  not  always  distinguish  the  pre- 
monitory stage ;  but  it  is  sometimes  denoted  only  by  head- 

1  Statistical,  Sanitary,  and  Medical  Reports,  Army  Medical  Department, 
866 ;  also  British  Medical  Journal,  October,  1866,  p.  409. 
1  Op.  cit.  p.  24.  '  Op.  cit.  p.  89. 
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ache,  loss  of  appetite,  oppression  at  the  chest,  &c. ;  and,  again, 
spasms  are  known  to  have  been  the  earliest  symptom,  and  at 
first  the  only  prominent  one.'  These  symptoms  of  general 
derangement,  which  often  attend  the  invasion  of  cholera, 
appear  to  be  strictly  analogous  to  those  which  mark  the  com- 
mencement of  other  undoubted  zymotic  blood-diseases. 

Again,  Orton  and  others  of  the  Indian  authors  have  re- 
marked on  the  striking  resemblance  between  the  symptoms  of 
cholera  and  those  which  result  from  the  bite  of  a  snake  or 
other  venomous  animal.  The  venom  of  these  animals  unques- 
tionably enters  the  blood,  and  thus  often  destroys  life.  So,  it 
is  probable,  does  the  cholera-poison  enter  the  blood. 

Another  fact,  which  is  almost  certainly  indicative  of  a 
morbid  condition  of  blood  in  cholera,  is  the  frequent  occur- 
rence of  albuminuria  during  the  progress  of  the  disease.  This 
symptom,  in  connection  with  cholera,  cannot,  I  think,  be  a 
result  of  a  merely  passive  congestion  of  the  kidney.  Much 
more  probably  is  it  due  to  an  active  congestion  excited  by 
a  morbid  quality  of  blood,  and  it  is  therefore  analogous  to 
scarlatinal  albuminuria. 

One  of  the  most  conclusive  arguments  in  favour  of  the 
doctrine  that  a  morbid  poison  in  the  blood  is  the  essential 
cause  of  cholera  is  based  upon  the  fact  that  the  worst  symp- 
toms of  collapse  have  often  been  observed  to  follow  immediately 
upon  the  arrest  of  the  vomiting  and  purging  by  opiates  and 
astringents.  The  first  case  which  painfully  convinced  me  of 
the  fatal  mischief  which  may  result  from  the  treatment  of 
diarrhoea  by  opium  occurred  during  the  cholera  epidemic  of 
1849.  A  woman,  about  forty  years  of  age,  was  seized  with 
the  usual  symptoms  of  choleraic  diarrhoea — vomiting,  purging, 
and  cramps.  She  had  not  a  symptom  of  collapse.  The  coun- 
tenance was  natural,  the  skin  warm,  the  pulse  good.  I  gave 
her  five  grains  of  Dover's  powder  every  hour  until  three  doses 
had  been  taken.  When  I  saw  her  again,  in  about  three  hours 
from  the  time  of  my  first  visit,  the  vomiting,  purging,  and 
cramps  had  ceased ;  and  she  was  in  full  collapse,  from  which 
she  never  rallied.  This  case  gave  a  terrible  shock  to  my  belief 
that  collapse  is  a  consequence  of  loss  of  fluid,  and  that  it  is  to 
be  prevented  by  arresting  the  vomiting  and  purging  which 
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usually  precede  and  accompany  the  symptoms  of  collapse.1  I 
saw  no  way  of  escape  from  the  conviction  that  my  patient's 
condition  had  been  made  fearfully  worse  by  my  well-intended 
but  mischievous  interference.  Since  that  time  I  have  had 
frequent  opportunities  of  ascertaining  from  the  published 
reports  of  cases,  and  from  what  I  have  seen  in  the  practice  of 
others,  that  the  immediate  occurrence  of  profound  collapse  is 
a  not  uncommon  result  of  the  sudden  arrest  of  the  vomiting 
and  purging  by  opium.  The  salutary  and  curative  efforts  of 
Nature— the  vomiting  and  purging — by  which  the  morbid 
poison  is  being  ejected  are  thus  arrested;  the  poison  then 
accumulates  in  the  blood;  the  flow  of  blood  through  the  lungs 
becomes  obstructed ;  and  the  state  of  collapse  is  established. 

MM.  Briquet  and  Mignot  have  published  some  instructive 
particulars  of  the  results  obtained  by  them  in  the  treatment 
of  diarrhoea  by  opium.2  Their  practice  was  to  prescribe  rest, 
rice-diet,  and  from  fifteen  to  thirty  drops  of  '  laudanum  of 
Sydenham ' ;  the  dose  to  be  repeated  in  an  hour,  and  to  be 
followed  by  opiate  enemata  if  necessary ;  their  object  being, 
as  they  say,  '  by  a  stupefying  influence  upon  the  nervous 
system,  to  change  the  disposition  of  the  organism  towards  the 
choleragenic  poison.' 3  In  obstinate  cases  they  gave  altogether 
as  much  as  from  eighty  to  a  hundred  drops  of  laudanum.  The 
result  of  this  practice  was  that,  out  of  200  patients  who  came 
under  treatment  at  the  commencement  of  the  attack  ('  des  le 
debut  des  premiers  accidents  '),  no  fewer  than  twenty-six — that 
is,  13  per  cent. — passed  into  collapse.  This,  I  have  good  reason 
to  believe,  is  a  far  larger  proportion  of  cases  of  collapse  than 
would  ordinarily  occur  if  choleraic  diarrhoea  were  allowed  to 
take  its  own  course  and  terminate,  as  it  tends  to  do,  in  spon- 
taneous recovery.4 

1  It  is,  of  course,  possible  that  collapse  might  have  come  on  if  no  opium 
had  been  given  ;  but  this,  at  any  rate,  is  certain,  that  the  arrest  of  the  discharges 
and  the  collapse  were  coincident,  and  that  of  the  numerous  cases  of  choleraic 
diarrhoea  that  I  have  since  treated  by  ovacuants  not  one  has  passed  into  col- 
lapse. 

*  TraiU  du  ChoUra  Morbus,  p.  514.  1  Ibid.  p.  522. 

*  Contrast  with  this  opiate  treatment  of  diarrhoea  the  practice  of  Dr.  Stilton, 
who  treated  choleraic  diarrhoea  by  gr.  xx.  doses  of  calomel.  He  says  :  '  This 
mode  of  treatment  succeoded  in  overcoming,  in  223  individuals,  the  symptoms 
which  usually  precede  cholera ;  though  without  such  a  system  these  persons 
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Those  who  advocate  the  use  of  opiates  and  astringents 
in  the  treatment  of  choleraic  diarrhoea  appear  to  forget  that 
there  is  such  a  result  as  spontaneous  recovery,  and  they  claim 
the  credit  of  a  cure  in  every  case  of  diarrhoea  so  treated 
which  does  not  pass  on  to  collapse.  During  the  epidemic  of 
cholera  in  1854,  the  late  Mr.  Wakefield  stated,  in  a  letter  to 
the  Times,  that  in  more  than  150  cases  of  choleraic  diarrhoea 
occurring  amongst  the  prisoners  at  the  Middlesex  House  of 
Correction,  the  only  medicines  which  he  gave  were  carbonate 
of  soda  and  mint-tea;  and  not  a  single  case  passed  into 
collapse.  '  The  disease  was  arrested  with  a  rapidity  that  was 
quite  magical.'  It  can  scarcely  be  supposed  that  this  plan 
of  treatment  had  any  other  effect  than  to  dilute  the  contents 
of  the  bowel,  and  so  to  assist  their  speedy  expulsion — a  mode 
of  operation  entirely  different  from  that  of  opium  and  as- 
tringents. 

Mr.  French  states,  with  reference  to  the  treatment  of 
diarrhoea  : 1  '  I  am  satisfied  from  much  experience  that  cases 
of  epidemic  diarrhoea  generally  subside  speedily  under  the  use 
of  the  simplest  possible  remedies  which  are  wholly  free  from 
astringent  properties.'    In  this  statement  I  entirely  concur. 

But  it  may  be  asked  how  it  could  happen,  if  there  be  a 
morbid  poison  in  the  blood  the  escape  of  which  it  is  dangerous 
to  arrest  by  opium,  that  so  large  a  proportion  as  nearly  seven- 
eighths  of  MM.  Briquet  and  Mignot's  patients  escaped  with- 
out more  serious  consequences  ?  Ought  not  the  whole  number 
thus  treated  by  opium  to  have  passed  into  a  state  of  collapse  ? 
To  these  questions  it  may  be  replied  that,  happily  for  the 
patients,  in  a  large  proportion  of  cases  the  outward  flux  of 
liquid  from  the  blood  prevents  the  absorption  of  the  drug,  and 
the  diarrhoea  continues,  in  spite  of  repeated  doses  of  opium, 
for  a  period  varying  from  a  few  hours  to  several  days.  In 
such  cases  it  is  reasonable  to  suppose  that  the  curative 
efforts  of  Nature  succeed  in  ejecting  the  morbid  poison  from 

would  probably  have  passed  into  a  state  of  collapse.  In  these  223  cases  I  found 
it  necessary  to  repeat  the  calomel,  to  one  individual  five  times,  to  some  others 
three  times ;  but  in  the  generality  of  cases  a  single  dose  was  sufficient.'— The, 
Cholera  in  Malta  in  1837,  from  the,  Italian  of  Qiusejyc  Stilton,  M.D.,  by  Soth 
B.  Watson,  M.D.,  1848,  p.  121. 

1  The  Nature  of  Cholera  investigated,  2nd  ed.,  1851,  p.  75. 
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the  blood  and  bowel,  notwithstanding  the  opposing  influence 
of  the  drug. 

During  the  last  two  epidemics  of  cholera  I  saw  several 
cases  in  which  a  diarrhoea  had  gone  on  for  some  days,  in  spite 
of  large  and  repeated  doses  of  opium  and  astringents.  In 
each  of  these  cases  the  diarrhoea  quickly  ceased  after  the 
exhibition  of  one  or  two  doses  of  castor-oil.  And  it  is  evident 
that  the  experience  of  MM.  Briquet  and  Mignot  was  in  perfect 
agreement  with  this;  for  they  state  that  if,  in  spite  of  the 
energetic  employment  of  opium,  the  diarrhoea  continues  for  a 
period  of  two  days,  opium  is  then  of  no  avail ;  and  they  have 
found  in  such  cases  that  an  emetic  of  ipecacuanha  has  imme- 
diately put  a  stop  to  the  disease.  It  is  probable  that  a  diar- 
rhoea which  thus  continues  for  several  days  while  opiates  are 
being  given,  and  which  is  so  speedily  arrested  by  an  emetic 
or  a  purgative,  is  due,  not  to  the  continued  presence  of  a 
morbid  poison  in  the  blood,  but  rather  to  the  local  irritation 
of  the  mucous  membrane  of  the  digestive  canal  by  the  morbid 
secretion  which  has  been  poured  into  it,  and  the  complete 
escape  of  which  has  been  retarded  by  the  opium. 

During  the  epidemic  of  1866  Dr.  Ferris,  then  the  Kesident 
Medical  Officer  of  the  Bloomsbury  Dispensary,  successfully 
treated  201  cases  of  diarrhoea  by  evacuants.  If  the  diarrhoea 
was  urgent  the  patient  was  directed  to  go  to  bed,  to  take  a 
basin  of  warm  broth,  and  then  a  pill  with  half  a  grain  of 
calomel  and  three  grains  of  rhubarb,  followed  in  two  hours  by 
half  an  ounce  of  castor-oil.  If  the  purging  continued  the  next 
day  a  slightly  astringent  mixture  was  given,  but  this  was 
necessary  in  only  a  small  number  of  cases.  There  was  no 
death  among  the  201  cases.1 

During  the  epidemic  of  1854  a  so-called  Treatment  Com- 
mittee, appointed  by  the  General  Board  of  Health,  endeavour,  d 
to  ascertain  by  statistics  the  most  successful  treatment  of  the 
disease.  This  was  evidently  a  hopeless  task,  for  in  the  vast 
majority  of  the  returns  several  remedies,  having  different 
and  even  opposite  modes  of  action,  were  so  jumbled  together 
that  no  clear  and  definite  result  as  to  the  effect  of  any  one 
remedy  or  plan  of  treatment  could  come  out  of  these  statis- 

1  Lancet,  August  28,  1866. 
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tics.  One  of  their  tables  is  intended  to  show  what  treatment 
was  most  successful  in  preventing  diarrhcea  from  passing  into 
cholera.  The  comparison  between  calomel  alone  and  calo- 
mel in  combination  with  opium  is  interesting.  When  calomel 
alone  was  given  in  cases  of  diarrhcea  only  2*4  passed  into 
collapse,  but  when  the  calomel  was  combined  with  opium  no 
less  than  6*9  per  cent,  passed  into  the  more  advanced  stage  of 
the  disease.  It  appears,  then,  that  when  in  the  treatment  of 
diarrhoea  the  purgative  action  of  calomel  is  lessened  by  its 
combination  with  opium,  the  risk  of  the  disease  passing  into 
the  stage  of  collapse  is  nearly  three  times  as  great  as  when 
calomel  is  given  alone.  The  table  containing  these  figures  will 
be  found  at  p.  26  of  the  Report  of  the  Treatment  Committee. 
We  have  before  seen  that  of  the  cases  of  MM.  Briquet  and 
Mignot,  which  were  treated  by  opium  alone,  13  per  cent, 
passed  into  collapse.  These  figures  all  point  to  the  conclusion 
that  to  check  the  diarrhoea  by  opium  is  to  increase  the  risk 
of  collapse. 

Dr.  Lavies,  in  a  very  able  paper  on  the  '  Pathology  and 
Treatment  of  Cholera '  1  gave  the  results  of  his  large  ex- 
perience of  the  disease  in  a  public  institution  during  the 
epidemics  of  1849  and  1854.  And  referring  to  choleraic 
diarrhoea  he  said :  '  I  have  no  hesitation  in  asserting  that  I 
never  treated  a  case  with  brandy  or  opium,  or  both,  that  I  did 
not  soon  regret  having  done  so.  The  brandy  was  by  far  the 
less  harmful  of  the  two,  because,  as  a  rule,  it  acted  as  an 
emetic  and  returned  immediately.  The  opium  in  some  cases 
remained  in  the  stomach;  when  it  did  so  the  state  of  the 
sufferers  became  worse  and  worse ;  they  soon  sank  into  a  con- 
dition of  hopeless  collapse,  expressed  themselves  '  very  com- 
fortable,' and  died.  This  occurred  over  and  over  again ;  and 
it  was  not  until  mustard  emetics  and  small  doses  of  aperient 
medicines  were  resorted  to  that  any  good  results  seemed  to 
follow.' 

The  choleraic  discharges  are  often  spoken  of  as  if  they 
consisted  only  or  chiefly  of  the  watery  part  of  the  blood  ;  but 
they  are  something  more  than  and  very  different  from  that- 
We  have  already  seen  that  in  a  certain  stage  of  decomposition 
1  British  Medical  Journal,  August  11,  180G. 
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they  contain  the  infecting  material  by  which  the  disease  is 
conveyed  from  the  sick  to  the  healthy.  So  that,  as  Dr.  William 
Budd  remarks,  '  a  single  case  of  cholera  may,  through  the 
sewers,  infect  a  whole  district.' 

The  very  peculiar  odour  of  the  rice-water  stools — so  en- 
tirely unlike  any  other  odour  that  it  alone  would  suffice  for 
the  diagnosis  of  cholera — shows  that  the  stools  contain  some 
new  material,  and  that  some  constituent  of  the  body  has 
undergone  a  peculiar  and  specific  morbid  change. 

Now  the  only  probable  explanation  of  these  peculiar  dis: 
charges  is  that  the  cholera  infection,  having  entered  the 
circulation,  gives  rise  to  a  morbid  change  in  some  blood-con- 
stituents, which  are  then  thrown  into  the  gastro-intestinal 
canal,  and  finally  expelled  by  vomiting  and  purging.  The 
supposition  that  the  entire  choleraic  process  takes  place  within 
the  alimentary  canal,  and  that  there  is  no  blood-infection,  is 
in  the  highest  degree  unreasonable  and  improbable. 

The  most  conclusive  evidence  of  blood-poisoning  being  an 
essential  feature  of  cholera  is  afforded  by  the  fact  that  the 
foetus  in  utero  has  often  been  fatally  infected  by  cholera. 

M.  Briquet,  in  a  report  on  Cholera,1  quotes  from  MM. 
Bouchut  and  Millet  the  statement  that  54  out  of  120  pregnant 
females  seized  with  cholera  suffered  abortion,  and  in  most  cases 
the  infant  was  believed  to  have  perished  before  its  expulsion. 

Mr.  Simon  says : 2  '  From  our  earliest  knowledge  of  the 
disease  it  has  been  on  record  that  when  pregnant  women  have 
cholera  the  intra-uterine  offspring  almost  invariably  dies ;  and 
more  recently,  in  proportion  as  the  anatomy  of  the  disease 
has  got  to  be  better  studied,  cases  have  accumulated,  giving 
detailed  evidence  in  support  of  an  opinion  which  had  from  the 
first  been  entertained,  that  the  infant  in  such  cases  dies  of 
true  choleraic  infection.'  He  then  quotes  the  observations  of 
Dr.  Goldbaum,  who,  during  three  epidemics,  had  carefully 
anatomised  twenty-two  such  infants,  and  never  failed  to  find 
appearances  which,  collectively,  he  deems  characteristic  of 
cholera. 

.     Mr.  Simon  goes  on  to  say :  '  It  may,  I  think,  be  assumed 

1  Mdmoires  de  VAcaddmic  Impdriale  dc  Mddicine,  vol.  xxviii.  p.  238. 
*  Ninth  Report  of  the  Medical  Officer  of  the  Privy  Council,  p.  433. 
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for  certain  that  the  death  of  the  foetus  is  death  by  cholera, 
and  that  the  foetus  is  infected  by  its  blood.  And  since  its 
blood  is  a  mere  derivative  from  its  mother's  blood,  the  fact 
seems  to  be  beyond  dispute  that  the  mother's  blood  had 
cholera  contagium  in  it.' 

Mr.  Simon,  having  before  expressed  his  belief1  that 
'cholera  begins  as  a  bowel  disease  without  even  a  passive 
intervention  of  the  blood,  and  that  all  asphyctic  phenomena 
of  the  disease  are  supervenient  sympathetic  phenomena,' 
says,  with  reference  to  the  intra-uterine  cases  :  '  Is  there  any 
reason  to  suppose  that  the  cholera  contagium  in  the  mother's 
blood  was  not  a  secondary  product  of  disease — was  not  let 
into  her  circulation  from  the  ferment-seething  interior  of  her 
bowels  ? ' 

In  reply  to  this  question  I  would  ask,  Is  there  any  reason 
to  suppose  that  there  exists  such  an  essential  difference  between 
the  primary  contagium  which  conveys  the  disease  to  the 
mother  and  the  secondary  product  which  imparts  the  same 
disease  to  her  offspring ;  that  while  one  is  absolutely  excluded 
from  the  maternal  circulation,  the  other  is  freely  admitted  by 
a  process  for  which  the  new  term  of  being  '  let  into '  has  to 
be  invented  ?  But  Mr.  Simon's  strange  theory  is  obviously 
irreconcilable  with  the  indisputable  facts.  For  it  is  manifest 
that  before  the  poison  can  act  upon  the  alimentary  canal  of 
the  foetus,  not  only  must  it  have  entered  the  blood  of  the 
mother,  but  it  must  also  have  passed  though  the  circulation  of 
her  offspring.  If  it  were  true,  as  Mr.  Simon  believes,  or  did 
believe  when  his  report  was  published  twenty  years  ago,  that 
cholera  begms  as  a  bowel  disease,  producible  by  direct  con- 
tagion without  even  the  passive  intervention  of  the  blood,  the 
foetus  in  utero  would  be  absolutely  protected  from  the  operation 
of  the  poison,  which  could  not,  under  the  assumed  conditions, 
be  brought  into  contact  with  its  alimentary  canal.2  As  the 
intra-uterine  offspring  may  die  of  cholera,  so  it  may  be  killed 

■  P.  432. 

2  If  the  subject  were  not  in  its  practical  bearings  of  such  grave  importance, 
it  would  be  very  amusing  to  see  the  way  in  which  Mr.  Simon's  deservedly  high 
authority  has  imposed  upon  his  unreflecting  imitators  this  strange  doctrine  of 
the  non-absorption  of  the  cholera  poison. 
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by  small-pox,  the  virus  being  conveyed  to  it,  like  that  of  cholera, 
by  the  maternal  blood.  "What  now  would  be  thought  of  this 
question  if  it  were  seriously  put  ?  Is  there  not  reason  to 
believe  that  small-pox  begins  as  a  skin  disease,  and  that  the 
virus  in  the  mother's  blood  was  a  secondary  product  of  the 
cutaneous  affection — was  'let  into  her  circulation  from  the 
ferment-seething  '  surface  of  her  skin  ?  Mr.  Simon,  by  his 
reference  to  cases  of  intra-uterine  cholera,  has  afforded  valuable 
confirmatory  evidence  in  favour  of  the  doctrine  that  the  cho- 
lera contagium,  in  whatever  way  it  enters  the  system,  whether 
with  the  air  through  the  lungs  or  with  food  or  water  through 
the  alimentary  canal,  is  absorbed  into  the  blood  before  it  gives 
rise  to  its  characteristic  effects.  It  is  obvious  that  an  inhaled 
poison  could  reach  the  alimentary  canal  only  through  the 
circulation. 

I  scarcely  need  insist  upon  the  inconsistency  of  those  who, 
believing  that  the  cholera  contagium  does  not  enter  the  cir- 
culation, but  that  it  increases  solely  within  the  alimentary 
canal,  by  a  process  which  they  do  not  even  attempt  to  explain, 
are  amongst  the  most  strenuous  advocates  of  a  repressive 
treatment  by  opiates  and  astringents.  Surely,  the  most 
rational  plan  of  treatment  based  upon  such  a  theory  would 
be  that  which  has  for  its  object  to  expel  the  pestilent  fer- 
ment before  it  has  had  time  to  work  its  destructive  influence 
upon  the  system.  It  is,  however,  inconceivable  that  any 
morbific  agent  not  entering  the  circulation  should  be  able 
to  withdraw  from  the  blood  the  peculiar  and  characteristic 
choleraic  secretions. 

There  are  yet  other  phenomena  which  receive  then  ex- 
planation by  the  theory  of  blood-poisoning.  The  pahiful 
cramps  which  form  so  remarkable  a  feature  of  the  disease  are 
probably  due  to  this  cause.  This  explanation  of  the  cramps 
receives  confirmation  from  the  fact  that,  however  severe  they 
may  have  been  during  the  initiatory  diarrhoea  and  collapse 
stages,  they  are  rarely  complained  of  during  the  stage  of  re- 
action, when  the  morbid  poison  is  assumed  to  have  been 
eliminated.  The  poisoned  blood  is  also  the  probable  cause 
of  the  peculiar  muscular  contractions  which  sometimes  occur 
after  death,  to  such  an  extent  as  not  rarely  to  effect  movements 
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in  one  or  more  limbs  of  the  corpse.  In  confirmation  of  this 
view  I  may  refer  to  an  observation  of  Blake's.1  He  found,  that 
when  a  dog  has  been  killed,  by  the  injection  of  a  salt  of  lead, 
barium,  or  strontium  into  the  veins,  muscular  contractions 
always  occur  for  a  considerable  period  after  death.  The  force 
of  contraction  is  sometimes  so  considerable  that  the  posterior 
part  of  the  trunk  has  been  moved  by  the  contraction  of  the 
hinder  muscles,  and  on  two  occasions  the  body  was  pushed 
away  when  a  point  d'appui  was  furnished  for  the  sole  of  the 
foot.  Blake's  experiments  were  performed  without  any  re- 
ference to  the  post-mortem  movements  of  cholera,  but  they 
appear  to  be  strictly  analogous. 

With  reference  to  the  question  whether  these  muscular 
contractions  are  due  to  the  influence  of  the  poison  upon  the 
nervous  centres  or  upon  the  muscles,  Blake  mentions  one 
fact  which,  as  he  says,  is  in  favour  of  the  latter  mode  of  action. 
'  When  these  substances  have  been  injected  into  the  arteries, 
the  contractions  are  generally  most  marked  in  the  limb  through 
the  artery  of  which  the  injection  had  been  introduced.' 


SECTION  VI. 
The  Pathology  of  Choleraic  Collapse. 

Having  shown  in  previous  sections  that  the  generally 
accepted  theory  of  choleraic  collapse  is  inconsistent  with  the 
acknowledged  facts  of  the  disease,  I  now  proceed  to  give  what 
I  believe  to  be  the  true  interpretation  of  the  phenomena.  The 
subject  is  one  of  extreme  interest  and  of  surpassing  practical 
importance. 

The  symptoms  of  choleraic  collapse  are  so  well  known  as 
to  need  no  minute  description.  The  most  important  and 
characteristic  of  them  are  the  following :  coldness  and  blue- 
ness  of  the  skin,  which  is  often  covered  by  a  cold  sweat ; 
great  diminution  of  the  volume  and  force,  and  often  complete 
extinction  of  the  pulse ;  shrinking  of  the  features,  with  a 
corpse-like  sinking  of  the  eyeballs;  more  or  less  hurry  and 
difficulty  of  breathing,  with  a  short,  dry  cough ;  a  sense  of 

1  Edinburgh  Med.  and  Surgical  Journal,  vol.  lvi.  p.  43. 
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oppression  and  often  acute  pain  in  the  region  of  the  heart ;  a 
peculiar  feebleness  of  the  voice ;  coldness  of  the  tongue  and 
breath ;  a  sensation  of  burning  heat  in  the  epigastric  region  ; 
great  thirst;  more  or  less  complete  suppression  of  bile  and 
urine ;  vomiting  and  purging  of  a  rice-water  fluid ;  torpor  and 
drowsiness  in  a  variable  degree,  but  usually  without  delirium ; 
and,  lastly,  cramps  in  the  muscles.  Most  of  these  symptoms 
are  present  in  every  case  of  collapse ;  some,  however,  may  be 
absent. 

What  is  the  pathological  explanation  of  this  remarkable 
train  of  symptoms  ?  The  one  great  central  fact  is  this,  that, 
id ii  ring  the  state  of  collapse,  the  passage  of  blood  through  the  lungs 
from  the  right  to  the  left  side  of  the  heart  is,  in  a  greater  or  less 
degree,  impeded,  and  in  a  corresponding  degree  the  supply  of 
blood  to  the  systemic  arteries  is  diminished.  Let  us  now  con- 
sider the  evidence  of  there  being  this  impediment  to  the  pul- 
monary circulation ;  and  let  us  endeavour  to  ascertain  the 
probable  cause  and  the  consequences  of  this  obstruction  to 
the  flow  of  blood. 

Very  conclusive  evidence  as  to  the  existence  of  impeded 
pulmonary  circulation  during  life  is  afforded  by  the  appear- 
ances observed  in  the  heart,  blood-vessels,  and  lungs  after 
death.  We  are  indebted  to  the  late  Dr.  Edmund  Parkes1  for 
the  first  accurate  and  entirely  trustworthy  description  of  the 
appearances  found  in  the  bodies  of  those  who  have  died  in  the 
collapse  stage  of  cholera,  and  I  will  now  give  a  summary  of 
his  description  of  the  appearance  found  in  the  heart  and 
lungs ;  premising  that  in  order  to  ascertain  the  exact  distri- 
bution of  the  blood  during  life  the  examination  should  be 
made  as  soon  as  possible  after  death. 

The  average  time  after  death  at  which  Dr.  Parkes  made 
the  thirty-nine  examinations  which  form  the  basis  of  his  con- 
clusions was  seven  and  a  half  hours.  The  longest  period  was 
twenty-two  hours,  and  the  shortest  under  an  hour. 

In  the  great  majority  of  cases  Dr.  Parkes  found  the  right 
side  of  the  heart  and  the  pulmonary  artery  filled  and,  in  some 
instances,  distended  with  blood,  while  the  left  cavities  of  the 
heart  were  generally  empty  or  contained  only  a  small  quantity 

1  On  Asiatic  or  Algidc  Cholera,  p.  7. 
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of  blood,  the  auricle  being  partially  and  the  ventricle  firmly 
contracted.  'On  cutting  through  the  roots  of  the  lungs  a 
quantity  of  blood  usually  escaped  from  the  divided  vessels, 
and  particularly  from  the  pulmonary  artery.  In  one  case  the 
quantity  of  this  was  two  pints,  in  one  case  one  pint,  in  one 
twenty-four  ounces,  in  one  eight  ounces,  in  one  six  ounces,  in 
nine  between  two  and  five  ounces.' 1 

The  tissue  of  the  lungs  was  in  most  cases  of  pale  colour, 
dense  in  texture,  non-crepitant,  and  contained  less  than  the 
usual  amount  of  blood  and  air.  '  In  fourteen  cases  the  lungs 
were  completely  collapsed,  appearing  in  some  cases  almost  like 
the  lungs  of  a  foetus.2  In  three  cases  they  were  considerably, 
and  in  eight  cases  they  were  slightly,  collapsed ;  and  in  the 
remaining  fourteen  cases  the  collapse  was,  in  some  altogether, 
and  in  others  partially,  prevented  by  old  adhesions.' 

The  deficiency  of  blood  in  the  minute  texture  of  the  lungs 
was  shown  by  their  light  weight  as  compared  with  that  of  the 
lungs  in  a  normal  condition ;  and  also  by  the  very  slight  loss 
of  weight  consequent  on  incising,  washing,  and  draining  the 
lung. 

'  The  quantity  of  blood  in  the  substance  of  the  lungs  was 
considerable  in  three  cases ;  in  one  case  there  was  extravasa- 
tion of  blood  in  the  lower  lobe  of  one  lung ;  in  six  cases  there 
was  a  considerable  quantity  in  the  vessels  of  the  lower  lobes, 
but  none  in  the  upper  ;  in  eleven  cases  there  was  no  blood  in 
the  minute  texture  of  the  lungs.' 

'  Although  there  was  often  little  blood  in  the  pulmonary 
texture,  there  was  sometimes  a  considerable  quantity  of  frothy 
and  perhaps  bloody  serum,  which  I  (Dr.  Parkes)  am  inclined 
to  think  is  not  altogether  cadaveric,  as  muco-crepitant  and 
mucous  rales  are  sometimes  heard  for  some  hours  before 

■  P.  14. 

2  The  collapse  of  the  lung,  when  not  prevented  by  adhesions  to  the  chest- 
walls,  bears  a  direct  relation  to  the  emptiness  of  the  minute  blood-vessels  ;  in 
consequence  of  which,  as  soon  as  the  chest  is  opened,  the  air  is  completely  ex- 
pelled by  the  elastic  resiliency  of  the  lung  tissue.  If  a  ligature  were  placed  on 
the  trachea  before  the  chest  is  opened,  so  as  to  prevent  the  escape  of  air,  the 
lungs  would,  of  course,  remain  in  contact  with  the  walls  of  the  chest.  Yet  some 
writers  on  cholera  evidently  suppose  that  the  pulmonary  collapse  occurs 
during  life,  and  causes  the  rlyspncoa  ! 
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death  in  the  posterior  part  of  the  lungs.1  In  the  most  rapidly 
fatal  cases  there  was  the  least  serum  and  blood  in  the  lungs ; 
and  in  inverse  ratio  to  the  amount  of  serum  and  blood 
there  was  a  singular  deficiency  of  air  in  the  tubes  and  cells 
and  a  consequent  partial  or  complete  want  of  crepitation. 
The  lung,  though  apparently  denser  than  usual,  floated  on 
water,  could  readily  be  inflated,  and  its  condition  was  very 
different  from  the  results  of  pneumonia.  The  colour  of  the 
lung,  both  on  the  surface  and  on  section,  varied  considerably. 
In  many  cases  it  was  dark  on  the  surface  and  pale  on  section  ; 
in  some  it  was  dark  throughout ;  in  the  most  collapsed  cases 
it  was  generally  pale,  becoming  red  on  exposure  to  the  air,  and 
on  inflation  becoming  vividly  red.' 

The  coronary  veins  were  generally  congested,  and  when 
the  veins  were  full  the  cardiac  substance  generally  was  dark 
with  blood.  In  one  case  there  were  numerous  hEemorrhagic 
points  beneath  the  serous  membrane  in  the  vicinity  of  the 
posterior  coronary  vein,  which  was  much  congested.  Dr. 
Parkes  thus  summarises  the  condition  of  the  heart's  cavities  : 
'  The  right  side  of  the  heart  and  the  pulmonary  arteries  were 
generally  filled,  and  in  some  cases  distended,  with  blood ;  the 
left  side  and  the  aorta  were  generally  empty,  or  contained 
only  a  small  quantity  of  dark  blood.  The  inference  which 
was  drawn  from  the  state  of  the  cavities  in  the  greater  number 
of  cases  was,  that  the  right  side  had  continued  to  receive  blood 
till,  in  some  cases,  it  became  full  and  even  distended,  while  the 
left  side  had  received  little  or  no  blood,  but  had  continued  to 
contract,  in  some  cases  even  violently,  on  the  last  drop  of  blood 
which  had  entered  it.' 

Dr.  Parkes,  in  a  subsequent  chapter  of  his  treatise,  attempts 
a  'hypothetical  arrangement  of  the  phenomena,'  and,  with 
reference  to  the  post-mortem  appearances  before  described,  he 
says  : 2  '  The  conditions  of  the  heart  and  lungs  seem  to  point 
out  unequivocally  that  in  cholera  the  blood  does  not  pass 
(freely)  through  the  lungs  ;  and  this  agrees  with  the  indepen- 
dent inference  drawn  from  the  symptoms,  that  the  essential 

1  This  condition  of  the  bronchial  tubes,  and  the  occasional  engorgement  of 
the  lungs,  we  shall  see  hereafter,  admit  of  a  simple  explanation. 

2  P.  104. 
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Bigns  of  loss  of  animal  heat,  embarrassment  of  the  respiration, 
and  practical  arrest  of  the  circulation  are  produced  by  some 
aberration  of,  or  impediment  to,  the  proper  respiratory 
changes.' 

Then,  after  alluding  to  the  chief  symptoms  of  the  disease, 
he  arrives  at  the  following  conclusion:1  'As,  therefore,  the 
mechanical  part  of  the  respiration  is  perfect,  and  as  the  heart 
evidently  beats  in  many  cases  till  stopped  by  the  want  of  blood 
on  the  left  side,  and  by  its  accumulation  on  the  right  side,  we 
are  compelled  to  look  for  the  cause  of  such  arrest  of  the  circu- 
lation in  the  only  remaining  element  of  respiration — namely, 
in  the  blood  itself.  So  far  the  induction  appears  to  me  autho- 
rised and  legitimate ;  beyond  this,  it  is  doubtful  and  obscure.' 

In  attempting  to  solve  the  problem  he  again  asks,2  '  Does 
the  heart  refuse  to  propel  the  blood  ?  or  does  the  lung  shrink 
in  some  inexplicable  way  and  refuse  to  admit  it  ?  ' 

In  another  place  he  says  : 3  '  That  there  is  some  impediment 
or  arrest  of  the  circulation  in  the  capillary  system  generally, 
and  in  the  pulmonary  capillaries  in  particular,  appears  almost 
certain ;  and  it  is  by  no  means  improbable  that  this  is  due 
to  a  chemical  change  in  the  fibrine,'  and  he  supposes  that 
there  may  be  '  a  deposition  of  fibrine  in  the  capillaries  or  minute 
arteries  of  the  lungs.' 4 

Dr.  Goodeve,  in  his  article  on  Epidemic  Cholera,5  quotes 
Dr.  Parkes's  account  of  the  distribution  of  blood  in  the  heart 
and  lungs  after  death  in  collapse,  and  says  that  '  most  persons 

1  p.  107.  2  P.  105.  3  P.  113. 

4  P.  122.  These  conjectures  of  Dr.  Parkes  were  published  forty  years  ago, 
long  before  Bernard  and  Brown- Sequard  had  taught  us  the  function  of  the 
muscular  arterioles,  a  knowledge  of  which  could  scarcely  have  failed  to  suggest 
to  him  a  much  better  interpretation  of  the  phenomena.  The  following  is  an 
extract  from  a  letter  which  I  received  from  Dr.  Parkes,  dated  November  16, 
1865.  The  letter  refers  to  some  papers  of  mine  on  cholera  which  were  then 
being  published  in  the  British  Medical  Journal :  '  I  feel  pretty  sure  that  you 
are  right  in  attaching  great  importance  to  the  difficulty  of  passage  of  blood 
through  the  lungs,  which  I  always  fancied  depended  on  some  condition  of  the 
blood  itself,  but  I  see  that  you  attribute  great  effect  to  contraction  of  the  arteries. 
This  is  certainly  a  very  important  point  to  work  out,  and  seems  to  me  to  have 
evidence  in  its  favour — at  any  rate,  that  it  is  a  co-operating  cause.  From  what 
I  bave  seen  of  your  papers  it  seems  to  me  that  they  will  be  a  very  important 
addition  to  our  knowledge  of  cholera.' 

s  Reynolds's  System  of  Medicine,  vol.  i.  p.  703. 
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who  have  had  opportunities  of  making  post-mortem  examina- 
tions of  cholera  cases  will  confirm  his  statements.' 

The  result  of  Dr.  Sutton's  carefully  conducted  and  recorded 
post-mortem  examinations  in  fifty  cases  of  cholera  during  the 
epidemic  of  1866,  are  in  every  respect  in  accord  with  the 
observations  of  Dr.  Parkes.  Dr.  Sutton  says  of  the  state  of 
the  heart  after  death  in  collapse  : 1  '  The  right  side  was  seen  to 
be  very  much  distended.  This  was  particularly  noticeable 
in  the  greatly  distended  condition  of  the  right  auricle  and 
the  auricular  appendage.2  The  coronary  veins  were  greatly 
engorged.  These  were  very  evident  on  the  posterior  surface  of 
the  heart.  There  were  numerous  spots  of  ecchymosis  scattered 
over  the  surface  of  the  heart,  and  abundant  over  the  posterior 
surface  and  at  the  base  of  the  heart.  The  ecchymoses  followed 
the  course  of  the  coronary  veins,  and  extended  hi  some  cases 
downwards  to  the  apex  of  the  heart.  Occasionally  they  were 
noticed  in  considerable  quantity  in  front  of  the  left  apex.  The 
left  ventricle  was  usually  contracted,  often  firmly  so ;  and,  on 
cutting  off  the  apex  of  the  ventricle  and  squeezing  it,  the  cavity 
was  seen  to  be  empty,  or  contained  very  little  blood  indeed.' 

'  The  lungs  weighed  very  much  less  than  normal.  In  some 
cases  they  were  very  pale  in  the  anterior  two  thirds,  and  of  a 
darker  colour  in  their  posterior  third.  The  pale  portions  on 
exposure  to  the  air  rapidly  became  of  a  scarlet  colour.  In  other 
cases  the  lungs  throughout  were  of  a  dark  red  colour,  but  both 

1  London  Hospital  Reports,  vol.  iv.  p.  489 

2  When,  in  exceptional  cases,  the  right  cavities  of  the  heart  are  found  com- 
paratively empty,  this  is  probably  the  result  of  the  large  veins  having  been 
wounded  in  opening  the  chest.  Dr.  Sutton  remarks  as  to  this,  that  '  when  the 
large  veins  of  the  neck  were  accidentally  wounded,  as  in  the  act  of  raising  the 
sternum,  the  blood  escaped  from  the  veins,  and  the  right  ventricle  was  emptied 
in  two  or  three  minutes '  (loc.  ext.  p.  493) ;  and  he  refers  to  one  case  in  which 
this  occurred  from  the  wounded  jugular  veins  (p.  448).  In  the  British  Medical 
Journal  (May  7,  1870),  Mr.  Worlcy  has  recorded  an  interesting  case  of  clot  in 
the  pulmonary  artery  which  had  caused  death  after  ten  minutes  of  dyspnoea, 
screaming,  and  struggling.  In  that  case,  although  a  clot  was  found  '  completely 
filling '  the  pulmonary  artery,  all  the  cavities  of  the  heart  were  quite  empty. 
As,  from  the  mode  of  death,  it  is  certain  that  the  right  cavities  must  have 
been  greatly  distended  during  life,  tbe  only  probable  explanation  of  their  being 
found  empty  is  that  the  large  veins  had  been  wounded  in  opening  the  chest 
and  it  is  obvious  that  the  disgorgement  of  the  cavities  would  be  rapid  in  pro- 
portion to  their  previous  fulness  and  the  consequent  tension  of  their  walls. 
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the  pale  and  the  dark-looking  lungs  were  dry,  and  on  pressure 
gave  but  very  little  blood.  Dark  thick  blood  was  seen  flowing 
out  of  the  branches  of  the  pulmonary  artery.  The  lungs  were 
often  collapsed.' 1 

Again,  Griesinger's  description  of  the  condition  of  the 
lungs  and  heart  after  death  hi  collapse  is  in  entire  agreement 
with  the  account  given  by  Drs.  Parkes,  Goodeve,  and  Sutton. 
He  says : 2  '  The  lungs  are  much  contracted,  pale,  dry,  and 
bloodless.  On  section  some  dark  drops  of  black  blood  escape  ; 
below  and  behind  the  tissue  contains  more  blood  and  moisture. 
Barely  some  hsemorrhagic  infarctions  are  found.  Ecchymoses 
in  the  pleurse  are  frequent.  The  coronary  veins  are  much 
congested.  The  left  side  of  the  heart  is  firmly  contracted, 
almost  empty ;  the  right  side  is  distended  with  dark  red,  soft 
or  gelatinous  colourless  coagula.  Barely  there  is  some  ec- 
chymosis  in  the  endocardium,  often  much  ecclrymosis  near 
the  base  of  the  heart.  The  pulmonary  artery  is  full  of  blood, 
the  systemic  arteries  are  contracted  and  almost  empty,  but, 
especially  at  the  commencement  of  the  aortic  system,  a  mode- 
rate quantity  of  dark  blood  is  found.  The  bulk  of  the  blood 
in  the  whole  body  is  collected  in  the  larger  venous  trunks.' 3 

1  London  Hospital  Reports,  vol.  iv.  p.  504.  A  case  is  recorded  by  Dr.  Sutton 
of  so  exceptional  a  character  and  with  so  imperfect  a  history,  that  it  is  impos- 
sible to  decide  as  to  its  nature  (Ninth  Report  of  Medical  Officer,  p.  392).  A  man 
about  forty  to  fifty  years  of  age  was  seen  walking  along  the  pavement  near  the 
London  Hospital ;  he  suddenly  cried  out,  bent  forward,  put  his  hand  to  his 
belly  and  fell.  He  was  picked  up  at  once  and  brought  to  the  hospital,  but  he 
was  dead  before  he  got  there.  There  was  a  large  quantity  of  pale  choleraic 
secretion  in  the  small  intestines,  while  the  large  intestine  contained  solid 
faeces.  Dr.  Sutton  remarks  that  the  morbid  appearance  of  all  the  organs 
except  the  contents  of  the  ileum  was  strikingly  different  from  that  usually 
found  after  death  from  cholera.  The  lungs  were  highly  cedematous,  and  a 
large  quantity  of  fluid  exuded  from  them  when  squeezed.  The  most  plausible 
conjecture  with  regard  to  the  nature  of  the  case  is  that  the  man  was  in  bad 
health  with  cedematous  lungs,  and  that,  being  seized  with  choleraic  flux  and 
cramp  in  the  street,  he  died  suddenly  of  syncope.  Ciearly  the  case  has  no 
bearing  upon  any  theory  of  cholera  collapse. 

-  Virchow's  Handbuch  der  Special  Path,  und  Thcrap.,*  Band  ii.  Abth.  2, 
p.  312. 

3  I  have  given  these  anatomical  details  at  greater  length  than  I  should  have 
thought  necessary  but  for  the  consideration  that  some  controversialists  have 
recklessly  denied  facts  which  have  been  demonstrated  and  placed  beyond  all 
controversy  by  various  thoroughly  competent  and  trustworthy  observers. 
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The  above  is  in  substance  Griesinger's  concise  description 
of  the  appearances  found  after  death  in  collapse,  appearances 
which  indicate,  as  Dr.  Parkes  says,  '  that  the  right  side  has 
continued  to  receive  blood  till,  in  some  cases,  it  became  full 
and  even  distended,  while  the  left  side  had  received  little  or 
no  blood,  but  had  continued  to  contract,  in  some  cases  even 
violently,  on  the  last  drop  of  blood  that  had  entered  it.' 

Yet  in  a  subsequent  part  of  his  treatise 1  Griesinger  says  : 
'  The  distension  of  the  right  cavities  of  the  heart  appears  not 
to  be  present  during  life,  as  percussion  gives  (invariably  ?)  a 
small  area  of  cardiac  dulness.'  This  passage,  which  was 
first  quoted  by  Mr.  Simon,2  has  since  been  copied  by  several 
authors,  but  with  the  omission  of  the  query  in  the  parenthesis 
which  obviously  indicates  a  doubt  as  to  the  constancy  of  the 
decreased  cardiac  area.  Even  if  it  were  constant,  and  not  the 
result  of  the  occasional  overlapping  of  the  heart  by  an  emphy- 
sematous lung,  it  surely  would  not  suffice  to  prove  that,  not- 
withstanding the  conclusive  evidence  of  impeded  pulmonary 
circulation  and  of  resulting  systemic  venous  engorgement 
during  life,  the  great  distension  of  the  right  side  of  the  heart 
is  the  result  of  a  post-mortem  movement  of  the  blood.3 

Inasmuch  as  the  distension  of  the  right  side  is  associated 
with  a  corresponding  emptiness  and  collapse  of  the  left,  the 
actual  area  of  the  heart  remains  much  the  same  as  in  health  ; 
but  it  may  be  that  the  shrinking  of  the  left  ventricle,  which 
normally  comes  in  contact  with  the  chest  wall,  and  thus  gives 
the  dull  note  on  percussion,  accounts  for  the  lessened  area  of 
cardiac  dulness  during  collapse ; 4  and  so  this  physical  sign  of  a 
shrunken  left  ventricle  may  be  held  to  afford  indirect  evidence 
of  the  correlated  distension  of  the  right  cavities,  which  are  more 
overlapped  by  lung  than  the  left  ventricle.5  It  is  probable, 
too,  that  the  extreme  anaemia  of  the  lung  during  collapse  may 
materially  modify  the  percussion  note  in  the  cardiac  region. 

1  P.  326.  2  Ninth  Report,  p.  429,  note. 

8  If  anyone  can  believe  that  the  engorgement  of  the  right  cavities  of  the 
heart  and  the  pulmonary  artery  occurs  after  death,  he  might  surely  say,  Credo 
quia  increclibile  est. 

<  Whether,  and  to  what  extent,  the  area  of  cardiac  dulness  is  actually  les- 
sened during  collapse  must  be  determined  by  future  observation. 

»  See  fig.  2,  p.  27. 
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The  very  anfemic  condition  of  the  lungs  after  death  in  col- 
lapse forms  a  striking  contrast  with  the  great  engorgement  of 
those  organs  which  is  almost  invariably  found  when  death 
occurs  during  the  febrile  stage  which  often  follows  reaction. 

Now,  it  is  evident  from  the  appearances  before  described 
that,  during  the  stage  of  collapse,  there  is  an  arrest  of  blood 
in  the  branches  of  the  pulmonary  artery  before  it  has  reached 
the  pulmonary  capillaries.  The  arrest  at  this  point  explains 
the  remarkable  angemia  of  the  minute  texture  of  the  lungs 
during  collapse,  while  the  hypersemia  of  the  lungs  after  reaction 
is  due  to  engorgement  of  the  pulmonary  capillaries.  Before  I 
attempt  to  explain  this  remarkable  arrest  of  blood,  it  may  be 
well  to  allude  briefly  to  certain  phenomena  in  the  living  but 
collapsed  patient  which  afford  confirmatory  evidence  that  the 
pulmonary  circulation  is  greatly  impeded. 

The  impeded  flow  of  blood  through  the  lungs  resulting,  as 
it  must,  in  a  very  scanty  supply  of  blood  to  the  arteries, 
accounts  for  the  failure  of  the  pulse  in  collapse.  It  accounts, 
too,  for  the  fact  that  the  pulse  has  often  been  observed  to 
increase  in  power  and  volume  under  the  influence  of  venesec- 
tion, which,  by  relieving  the  over-distension  of  the  right 
cavities  of  the  heart,  increases  their  contractile  power.1 

Another  appearance  which  receives  explanation  from  the 
small  stream  of  blood  in  the  arteries,  is  that  of  the  shrinking 
of  the  integuments,  and  especially  the  collapse  of  the  features 
and  the  sinking  of  the  eyeballs.  The  eyes  of  a  patient  in 
deep  collapse  are  often  as  much  sunk  as  those  of  a  corpse  ; 
and  the  chief  cause  of  this,  in  the  case  of  both  the  cholera- 
patient  and  the  corpse,  is  the  more  or  less  complete  emptiness 
of  the  branches  of  the  ophthalmic  artery. 

That  the  arterial  stream  during  collapse  is  reduced  to  a 
minimum  is  proved  by  the  fact  that  arteries  of  considerable 
size  have  been  opened  during  life  without  the  escape  of  blood. 
Magendie  states 2  that  on  one  occasion  he  cut  across  the 
temporal  artery  of  a  patient  in  collapse  and  no  blood  escaped. 

1  See  Dr.  Beid's  essay,  On  the  Effects  of  Venesection  in  Renewing  and  In- 
creasing the  Heart's  Action  under  Certain  Circumstances,  op.  cit.  p.  51,  and  the 
chapter  on  The  Action  of  Blood-letting,  &c,  p.  50  ;  also  an  experiment  by  Pro- 
fessor Gerald  Yeo,  related  at  the  end.  of  this  section,  p.  187. 

-  Legons  sur  U  Cholira  Morbus,  p.  21. 
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('  II  ne  s'ecoula  pas  une  goutte  de  liqnide.')  Scot  says  1  that, 
the  temporal  artery  having  been  frequently  opened,  '  little  or 
no  blood  could  be  obtained,  the  artery  merely  emptying  itself 
in  a  languid  stream,  not  in  a  jet,  and  then  collapsing.'  He 
also  states  that  a  surgeon,  despairing  of  other  means,  cut 
down  upon  the  brachial  artery ;  but  so  completely  had  the  cir- 
culation failed  that  no  blood  flowed. 

While,  therefore,  the  small  and  feeble  pulse,  the  collapse  of 
the  features,  and  the  occasional  absence  of  haemorrhage  from 
a  wounded  artery,  are  explicable  on  the  supposition  that  the 
arteries  receive  a  very  scanty  supply  of  blood,  these  phenomena 
afford  evidence  confirmatory  of  that  derived  from  post-mortem 
appearances,  that  during  the  stage  of  collapse  the  passage  of 
blood  through  the  lungs  is  much  impeded,  with  resulting  dis- 
tension of  the  pulmonary  artery,  of  the  right  cavities  of  the 
heart,  and  of  the  whole  systemic  venous  system.  This  systemic 
venous  distension,  involving  the  coronary  and  bronchial  veins, 
explains  the  patches  of  ecchymosis  which  are  often  seen 
beneath  the  pericardium  and  the  pleura.  It  explains  the  dark 
colour  of  the  lungs,  by  bronchial  capillary  engorgement,  while 
the  pulmonary  capillaries  are  bloodless  ;  it  also  explains  the 
mucous  and  sometimes  blood- tinged  exudation  into  the  bronchi 
during  collapse.2 

It  appears,  then,  that,  during  the  stage  of  collapse,  the 
blood  which  is  sent  into  the  pulmonary  artery  is,  in  great  part, 
arrested  in  the  minute  branches  of  the  artery  before  it  reaches 
the  capillaries  of  the  lungs.  What  is  the  cause  of  this  arrest 
of  blood  ?  Some  writers  have  suggested  that  the  blood  has 
been  rendered  so  thick  by  the  loss  of  serum  that  it  cannot 
pass  through  the  minute  vessels.  This  theory  is  inconsistent 
with  the  acknowledged  facts  of  the  disease.  It  is  entirely  at 
variance  with  the  fact  before  referred  to  (Sec.  I.  p.  73),  that  in 
the  worst  class  of  cases  there  is  no  direct  relation  between  col- 
lapse and  loss  of  fluid  by  the  bowels  ;  and  again,  with  the  fac  t 
that  the  state  of  collapse  passes  off,  while  the  loss  of  fluid  by 
purging  continues,  and  while,  therefore,  the  thickening  of  the 
blood  which,  according  to  this  theory,  has  stopped  its  passage 
through  the  lungs,  should  be  continually  increasing  (Sec.  III. 

'  Report  on  Epidemic  Cholera,  p.  xxx. 

a  See  chapter  iv.  on  The  Results  of  Retrograde  Engorgement,  p.  46. 
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p.  80).  The  suddenness  with  which  collapse  often  occurs  is 
quite  inexplicable  by  the  theory  that  thickening  of  the  blood 
through  loss  of  its  water  is  the  cause  of  that  condition.  In 
illustration  of  the  sudden  onset  of  the  collapse,  I  may  refer 
to  the  following  statement  by  Sir  William  Burnet.1 

'  The  first  to  be  attacked  were  men  already  on  the  list  for 
diarrhce.a,  several  of  whom  fell  into  a  state  of  collapse  one  after 
the  other;  but  about  the  same  time,  robust,  healthy  men,  who 
had  fallen  suddenly  down  in  a  state  of  collapse,  began  to  be 
brought  in  from  various  parts  of  the  ship  (the  Britannia),  even 
from  the  yards,  where  they  were  seized  while  reefing  sails.' 
And  the  surgeon  on  board  the  Albion  reported  that  '  the 
attacks  in  many  instances  were  so  sudden  that  many  men  fell 
as  if  they  had  drunk  the  concentrated  poison  of  the  upas  tree.' 

The  supporters  of  this  theory  of  blood-thickening  as  the 
cause  of  collapse  would  have  us  believe  that,  in  the  course  of 
a  few  minutes,  the  blood  of  these  robust  men  had  become  so 
thickened  by  the  loss  of  water  as  to  be  incapable  of  transmission 
through  the  minute  vessels  of  the  lungs.  It  is  noteworthy 
that  during  collapse  the  bronchial  capillaries  are  deeply  in- 
jected with  the  same  blood  as  is  supposed  to  be  too  thick  to 
enter  the  pulmonary  capillaries.  If  blood-thickening  were  the 
cause  of  the  impeded  flow  of  blood  through  the  lungs  the  arrest 
would  occur  in  the  smallest  vessels,  the  capillaries,  and  instead 
of  anaemia  of  the  pulmonary  capillaries  engorgement  of  those 
vessels  would  be  as  common  in  the  stage  of  collapse  as  it  is 
during  febrile  reaction. 

I  believe  the  true  explanation  of  the  arrest  of  blood  in  the 
lungs  to  be  this.  The  blood  contains  a  poison  whose  irritant 
action  upon  the  muscular  tissue  is  shown  by  the  painful  cramps 
which  it  occasions ;  the  blood  thus  poisoned  excites  contraction  of 
the  muscular  walls  of  the  pulmonary  arterioles,  the  effect  of  which 
is  to  diminish,  and  in  fatal  cases  entirely  to  arrest,  the  jioiv  of 
blood  through  the  lungs.2 

1  Report  on  Cholera  in  the  Black  Sea  Fleet  in  1854. 

2  Some  pathologists  have  suggested  that  during  the  collapse  stage  not  only 
the  pulmonary  but  the  systemic  arterioles  are  contracted  ;  but  since  the  effect 
of  contraction  of  the  arterioles  is  to  cause  distension  of  the  arterial  trunks 
which  lead  up  to  them,  as  for  instance  in  the  first  stage  of  apncea  (pp.  26-7)  and 
in  Bright's  disease,  and  since  during  choleraic  collapse  the  systemic  arteries 
are  nearly  empty,  the  evidence  of  systemic  arteriole  contraction  is  wanting. 
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We  have  seen  that  the  condition  of  the  lungs  after  death 
during  collapse  affords  conclusive  evidence  that  the  arrest  of 
the  hlood  occurs,  not  in  the  capillaries,  but  in  the  minute 
branches  of  the  pulmonary  artery,  before  the  capillaries  are 
reached  by  the  blood.  We  know  that  the  walls  of  the  arteri- 
oles are  muscular,  and  that  they  have  the  power  of  contract- 
ing upon  their  contents  under  the  influence  of  a  stimulus, 
such  as  cold,  electricity,  or  mechanical  irritation.  No  physio- 
logist at  the  present  day  would  deny  that  spasm  of  the  arteries 
is  as  real  a  fact  as  spasm  of  the  voluntary  muscles. 

The  distribution  of  the  blood  in  the  heart's  cavities  and  in 
the  pulmonary  and  systemic  vessels  after  death  in  choleraic 
collapse  is  precisely  the  same  as  after  death  from  apncea,  and 
the  mechanism  by  which  the  circulation  is  arrested  is  identical 
in  the  two  classes  of  cases.1 

Even  before  the  discovery  of  the  muscularity  of  the 
arterioles  many  experiments  and  observations  proved  that 
contraction  of  the  walls  of  the  arteries  has  great  influence 
on  the  passage  of  their  contents.  For  instance,  it  is  a  well- 
known  fact  that  tlie  tissues  of  an  animal  immediately  after 
death  cannot,  without  a  force  which  endangers  the  integrity 
of  the  vessels,  be  injected  with  any  of  the  coloured  fluids  which 
are  commonly  used  for  that  purpose.  The  coats  of  the 
arteries,  so  long  as  their  vital  tonicity  remains,  contract  upon 
their  strange  contents,  and  impede  the  passage  of  the  injection 
into  the  capillaries. 

More  than  a  century  ago,  Hales 2  performed  some  ingenious 
experiments  to  demonstrate  the  power  which  arteries  possess 
to  control  the  flow  of  various  liquids  through  them.  His  ex- 
periments were  performed  on  animals  recently  killed  ;  and  he 
found  that,  while  warm  water  passed  very  readily  through  the 
arteries,  cold  water,"  decoction  of  bark,  and  brandy,  passed 
much  more  slowly. 

Some  experiments  performed  by  Blake  3  on  living  animals 
bear  upon  this  question.    He  found  that  a  concentrated  solu- 

1  See  the  chapter  on  the  Physiology  of  the  Circulation  (p.  14),  where  this  is 
fully  explained. 

a  Statical  Essays,  1709. 

3  Edinburgh  Medical  and  Surgical  Jovrnal,  vols,  liii.,  liv.,  and  IvL 
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tion  of  a  salt  of  soda,  when  injected  into  the  jugular  vein  of 
a  dog,  killed  the  animal  in  less  than  a  minute.  On  examina- 
tion after  death,  the  right  side  of  the  heart  was  found  greatly 
distended,  while  the  left  contained  only  a  little  hlack  blood. 
A  few  grains  of  nitrate  of  silver  in  solution  destroyed  life  in 
precisely  the  same  way.  The  passage  of  blood  through  the 
lungs  is  arrested,  and  the  animal  dies  with  the  right  cavities 
of  the  heart  distended,  while  the  left  cavities  are  nearly  empty. 
Here  again  we  have  precisely  the  same  distribution  of  blood 
in  the  heart  and  vessels  as  in  cases  of  choleraic  collapse.1 

The  sudden  arrest  of  the  flow  of  blood  through  the  lungs 
in  consequence  of  the  accidental  admission  of  air  through  a 
wounded  vein  in  the  neck  or  axilla  has  some  relation  to  this 
subject.  The  entrance  of  air  has  usually  been  indicated  by  a 
peculiar  gurgling  sound  in  the  wound,  and  the  symptoms 
which  rapidly  follow  are  thus  described  : 2  '  Speedy  occurrence 
of  syncope,3  which  is  either  preceded  by  a  cry,  with  the  expres- 
sion, "I  die,"  "I  am  dead,"  "I  suffocate,"  or  by  anxiety  and 
tremblings.  Or,  without  any  such  precursors,  the  syncope 
rapidly  reaches  such  a  degree  that  all  consciousness  is  lost, 
and  the  patient  falls  down ;  cold  sweat  breaks  out  on  the 
forehead ;  and,  in  a  quarter  of  an  hour,  sometimes  sooner, 
sometimes  later,  he  is  dead.'  After  death,  both  in  the 
human  subject,  and  in  animals  that  have  been  the  subjects 
of  experiments,  the  right  side  of  the  heart  is  found  to  be 
much  distended  with  frothy  blood ;  and  the  same  mixture  of 
air  and  blood  is  usually  found  in  the  pulmonary  arteries.  The 
left  side  of  the  heart  is  usually  empty  ;  but  a  small  quantity 
of  frothy  blood  is  occasionally  found  in  the  left  cavities  and  in 
the  aorta.  The  cause  of  death  in  these  cases  is  the  distension 
of  the  right  side  of  heart,  which  results  from .  the  impeded 

1  Blake  ascertained  by  careful  experiment  that  while  some  salts,  those  of 
zinc  for  instance,  cause  no  impediment  in  passing  through  either  the  pulmo- 
nary or  the  systemic  vessels,  and  while  the  salts  of  soda  and  silver  are  impeded 
in  passing  through  both  systems  of  vessels,  the  salts  of  potash  and  ammonia 
pass  freely  through  the  pulmonary  vessels,  but  are  impeded  in  their  passage 
through  the  minute  systemic  arteries. 

2  Dr.  John  Reid's  Physiological,  Anatomical,  and  Pathological  Researches, 
p.  553. 

3  Strictly  speaking  this  is  not  syncope,  but  a  form  of  asphyxia  (pulselessness) 
the  same  as  occurs  in  cholera. 
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transit  of  frothy  blood  through  the  vessels  of  the  lungs.  Mr. 
Erichsen  found,  by  experiments  on  a  dog  recently  killed,  that 
beaten  bullock's  blood,  mixed  with  air,  required  nearly  twice 
the  pressure  to  drive  it  through  the  pulmonary  vessels  that 
would  suffice  to  drive  unmixed  blood  through  the  lungs.1 

I  have  referred  to  these  experiments  in  illustration  of  the 
general  principle  :  1,  that  the  movement  of  blood  through  the 
lungs  may  be  quickly  arrested  by  the  addition  of  some  foreign 
ingredient  to  the  blood  ;  and  2,  that  this  arrest  is  probably, 
nay  certainly,  due  to  the  power  which  the  smallest  arteries 
possess  to  contract  upon  their  contents.  No  other  explanation 
of  the  sudden  and  complete  arrest  of  the  circulation  in  the 
various  circumstances  to  which  I  have  referred  appears  pro- 
bable or  even  possible. 

We  can  now  understand  the  sudden  coming  on  of  collapse, 
and  its  sudden  passing  off.  Eobust  men  falling  down  '  as  if 
they  had  drunk  the  concentrated  poison  of  the  upas  tree,' 2  and 
others  recovering  almost  as  rapidly  as  '  patients  who  are  resusci- 
tated after  suspension  of  animation  from  submersion  in  water.' 3 

We  can  also  understand  that  there  will  be,  in  cases  of 
sudden  collapse,  an  inverse  ratio  between  the  amount  of  the 
discharges  and  the  degree  of  collapse.  So  long  as  the  circula- 
tion is  unimpeded  the  amount  of  the  dejecta  is  a  measure  of 
the  severity  of  the  attack,  but  from  the  time  that  the  impeded 
circulation  through  the  lungs  lessens  the  blood-supply  to  the 
systemic  arteries,  and  so  checks  secretion  from  the  alimentary 
canal,  there  ceases  to  be  a  direct  relation  between  the  discharges 
and  the  degree  of  collapse.4 

1  Edinburgh  Medical  and  Surgical  Journal,  vol.  lxi. 
-  See  p.  117.  s  See  pp.  80,  81. 

*  Mr.  John  Simon's  contention  (Ninth  Report,  dc,  p.  429),  that  the  state  of 
the  circulation  in  collapse  may  be  explained  by  '  feebleness  of  heart  contraction 
so  far  as  this  affects  (or  at  least  predominantly  affects),  the  right  side  of  the 
heart,'  may,  I  think,  be  easily  disposed  of.  I  am  not  aware  of  any  form  of 
disease  in  which  the  heart,  when  free  from  structural  change,  is  found  to  be 
specially  weakened  on  one  side.  That  the  heart  is  enfeebled  during  collapse  is  a 
necessary  consequence  of  the  defective  blood-supply  to  the  coronary  arteries  ; 
but  this  is  a  consequence,  and  not  the  cause,  of  the  arrest  of  blood  in  the  lungs, 
and  it  affects  equally  both  sides  of  the  heart.  The  facts  which  are  not  ex- 
plained by  Mr.  Simon's  hypothesis  are  the  following.  The  right  cavities  of  the 
heart  arc  not  only  filled  but  distended  with  blood,  which  spurts  out  when 
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The  proof  that  the  blood  is  arrested  during  the  stage  of 
collapse  is,  as  before  stated,  partly  the  anatomical  condition 
of  the  heart  and  lungs  after  death,  partly  the  complete  agree- 
ment of  this  condition  with  the  symptoms  observed  during  life. 

Many  cases  have  been  recorded  in  which  the  obvious  mecha- 
nical arrest  or  impediment  of  the  pulmonary  circulation  by  a 
fibrinous  coagulum  has  suddenly  developed  a  train  of  symp- 
toms having  a  striking  resemblance  to  choleraic  collapse. 

Some  years  since,  I  had  under  my  care  in  the  hospital  a 
woman  (S.  B.)  who  was  suffering  from  dropsy,  the  result  of 
heart  disease  of  long  standing.  On  going  through  the  ward 
one  afternoon,  I  saw  her  sitting  up  in  bed,  no  worse  than 
usual.  In  less  than  five  minutes  after  I  left  her  to  go  into 
another  ward,  I  was  sent  for  in  consequence  of  her  having 
become  suddenly  worse.  I  found  her  gasping  for  breath,  cold, 
and  pulseless,  with  a  blue  and  shrunken  appearance  of  the 
features,  exactly  resembling  the  collapse  of  cholera.  I  at  first 
thought  that  she  would  die  immediately ;  but  she  rallied  in 
some  degree,  and  lived  forty-eight  hours,  during  which  time 
her  dropsical  legs  became  rapidly  gangrenous.  We  found,  as 
I  had  predicted,  that,  besides  old-standing  disease  of  the 
mitral  valve,  there  were  firm  fibrinous  coagula  in  the  branches 
of  the  pulmonary  artery.  The  sudden  obstruction  of  the 
pulmonary  arteries  by  fibrine  caused  a  state  of  collapse  exactly 
resembling  that  of  cholera.1 

One  of  the  most  remarkable  cases  in  which  a  clot  in  the 
pulmonary  artery  gave  rise  to  symptoms  bearing  a  remark- 
able likeness  to  the  collapse  of  cholera  has  been  recorded  by 
Dr.  Alfred  Carpenter.2 

puncture  is  made  soon  after  doath ;  yet,  in  spite  of  this  evidence  that  the  heart 
has  forcibly  contracted  up  to  the  last  moment  of  life,  the  anaemia  of  the 
pulmonary  capillaries  shows  that  some  force  more  powerful  than  the  heart  has 
arrested  the  blood  before  .it  reached  those  vessels.  The  ecchymoses  beneath 
the  pericardium  and  pleura— results  of  a  forcible  retrograde  engorgement  in  the 
systemic  veins ;  the  frequency  of  rapid  recovery  from  extreme  collapse,  the  im- 
potence of  brandy  to  assist  the  circulation,  and,  on  the  other  hand,  the  many 
instances  in  which  free  venesection  has  been  followed  by  an  improvement 
of  the  pulse  and  relief  from  the  pain  and  feeling  of  oppression  which  result 
from  an  over-distended  and  labouring  right  heart,  are  all  inconsistent  with 
Mr.  Simon's  hypothesis. 

1  Hospital  Case-Book,  vol.  xix.  p.  59.       ■  Lancet,  September  23,  1S71. 
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In  that  case  Dr.  Carpenter  remarks  :  '  The  only  symptoms 
wanting  to  make  it  apparently  a  case  of  cholera  were  alvine 
discharges  and  cramps  in  the  limbs.'  The  symptoms  actually 
present  were  blueness  of  the  surface,  icy  coldness  of  the  un- 
covered parts  of  the  body,  cold  clammy  perspiration,  coldness 
of  the  breath,  sinking  of  the  eyes,  feebleness  of  the  voice,  a 
feeble  thready  pulse,  with  quick  breathing,  constant  pain  in 
the  chest  and  epigastrium,  intense  thirst,1  and  almost  complete 
suppression  of  urine,  two  ounces  of  urine  only  having  been ' 
passed  one  day  and  on  another  day  less  than  two  ounces.  On 
examination  after  death  the  right  side  of  the  heart  was  found 
fully  distended  with  dark-coloured  blood ;  the  left  side  was 
empty.  The  pulmonary  artery  at  its  origin  Mas  partially 
blocked  by  a  clot  which  sent  branches  into  the  ramifications 
of  the  artery  for  several  inches. 

The  lung  structure  was  slightly  cedematous ;  it  was  darker 
in  colour  than  natural,  but  it  was  not  gorged  with  blood, 
though  this  point  was  not  proved  by  weighing  the  whole  of 
the  lung.  Here,  at  any  rate,  we  have  the  history  of  a  case  of 
collapse  from  arrested  pulmonary  circulation  without  loss  of 
fluid.    It  was  a  typical  case  of  dry  collapse. 

Dr.  William  Martyn  has  given  some  particulars  of  a  similar 
case,2  in  which  the  pulmonary  artery  became  plugged  during 
the  course  of  rheumatic  fever.  The  nose,  cheeks,  and  ears 
were  cold  and  pinched ;  her  hands  and  feet  were  of  a  dirty 
white  colour,  cold  and  shrunken  ;  her  forehead  was  hot ;  her 
breath  markedly  cold ;  she  had  occasional  cramps  in  her  legs ; 
her  pulse — at  first  scarcely  a  thread — soon  ceased  to  be  felt  at 
either  wrist,  though  in  her  carotids  there  was  a  feeble  pulsa- 
tion. The  respirations  were  forty-eight  in  the  minute,  while 
she  constantly  complained  that  she  could  not  breathe.  The 
respiratory  sounds  were  everywhere  loud.  The  heart  was 
beating  tumultously  and  irregularly,  but  without  morbid 
sounds.  She.  died  in  little  more  than  an  hour,  and  was  con- 
scious to  the  last. 

1  The  dyspnoea  and  the  thirst  in  cases  of  pulmonary  embolism  and  in 
choleraic  collapse  are  results  of  the  small  stream  of  oxygen-bearing  blood  that 
reaches  the  tissues. 

,J  Pathological  Transactions,  vol.  xxi.  p.  71.  ' 
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Both  the  right  and  left  branch  of  the  pulmonary  artery 
were  nearly  filled  by  a  fibrinous  plug.  Yet  with  all  this  evidence 
of  obstructed  circulation  through  the  lung,  all  the  cavities  of 
the  heart  were  '  pretty  nearly  empty  of  blood ; '  the  explanation 
being,  as  I  have  before  suggested  (p.  112,  note),  that  the  right 
cavities  had  emptied  themselves  through  the  veins  which  had 
been  wounded  in  opening  the  chest. 

Dr.  "William  Martyn  has  also  published  a  somewhat  similar 
case  1  occurring  after  parturition.  She  complained  of  distress 
in  her  chest  and  want  of  air ;  the  pulse  was  very  rapid  and 
feeble,  sometimes  scarcely  perceptible ;  her  extremities  became 
more  and  more  livid  and  decidedly  coldish ;  '  reminding  me 
very  much,'  Dr.  Martyn  says, '  of  the  cold  stage  of  cholera; '  her 
breath  was  markedly  cold,  towards  the  end  her  mind  wandered, 
drowsiness  passed  into  stupor,  in  which  condition  the  body 
became  warmer,  the  air-passages  filling  with  mucus,  and 
death  occurred  at  six  in  the  evening  of  the  day  on  which  she 
was  seized.  There  was  no  post-mortem  inspection,  but  it  was 
clearly  a  case  of  obstruction  at  the  right  side  of  the  heart,  and 
Dr.  Martyn  remarks :  '  The  collapsed  state  connected  with 
obstruction  in  the  pulmonary  arteries,  it  appears  to  me, 
closely  resembles  the  collapse  of  cholera.' 

An  interesting  and  instructive  illustration  of  the  physio- 
logical mechanism  by  which  the  pulmonary  circulation  is 
arrested  when  certain  poisons  are  introduced  into  the  circula- 
tion is  afforded  by  an  experiment  performed  by  Dr.  Brunton 
with  muscaria,  the  active  principle  of  a  poisonous  mushroom(the 
Amanita  muscaria  or  Agaricus  muscarius) ?  Professor  Schmie- 
deberg,  who  discovered  and  isolated  the  poisonous  alkaloid, 
found  that  when  given  to  animals  it  caused  great  dyspnoea,  at 
the  same  time  that  the  arteries  became  so  empty  that  when 
cut  across  hardly  a  drop  of  blood  issued  from  them.  In  this 
respect  there  is  a  close  resemblance  to  the  collapse  of  cholera. 
He  also  found  that  the  injection  of  atropine  quickly  counter- 
acted the  effects  of  the  poison.  It  occurred  to  Dr.  Brunton 
that  the  effect  of  the  muscaria  poison  might  be  due  to  its  action 
upon  the  pulmonary  arterioles,  and  this  explanation  he  was 

1  Transactions  of  the  Obstetrical  Society,  vol.  x.  p.  263. 

2  The  Practitioner,  December  1884,  p.  412. 
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able  to  verify  by  the  following  experiment : — A  rabbit  having 
been  narcotised  by  chloral  was  kept  alive  by  artificial  respira- 
tion while  its  chest  was  opened  so  as  to  expose  the  lungs  and 
heart.  Dr.  Brunton  goes  on  to  say:  '  Our  preparations  being 
complete,  I  injected  a  little  muscaria  into  the  jugular  vein. 
Scarcely  was  the  injection  finished  when  the  lungs,  which  had 
previously  been  rosy,  became  blanched,  the  right  side  of  the 
heart  swelled  up,  the  veins  passing  to  it  became  enormously 
distended,  and  the  left  side  of  the  heart  almost  empty.  After 
allowing  this  state  of  things  to  continue  for  a  short  time,  I 
injected  a  little  atropine  into  the  jugular  vein — at  once  the 
effects  of  the  muscaria  disappeared,  and  everything  seemed 
again  to  present  its  normal  appearance.  The  lungs  again  be- 
came rosy,  the  right  side  of  the  heart  and  the  veins  contracted, 
and  simultaneously  the  collapsed  and  shrunken  left  side  of 
the  heart  regained  its  normal  fulness.' 

This  experiment  affords  an  actual  demonstration  of  the 
influence  of  the  muscaria  poison  upon  the  pulmonary  vessels, 
and,  as  a  secondary  result,  upon  the  systemic  vessels.  The 
facts  thus  brought  under  the  eye  of  the  experimenter  are  in 
perfect  accord  with  what  we  believe  to  occur  during  the  collapse 
of  cholera ;  1  but  unfortunately  it  does  not  follow  that  because 
atropine  relaxes  the  arterial  spasm  induced  by  muscaria  it 
would  have  the  same  relaxing  effect  upon  the  arterioles  which 
are  contracting  under  the  influence  of  the  cholera  poison,  or 
that  such  arterial  relaxation,  if  it  occurred,  would  be  equivalent 
to  a  cure  of  the  disease,  though  it  might  afford  time  and 
opportunity  for  the  employment  of  other  remedies. 

Dr.  Brunton,  however,  quotes  a  paper  in  the  American  Prac- 
titioner (July  1873)  by  Dr.  Saunders,  who  had  treated  a  number 
of  cases  of  cholera  by  the  hypodermic  injection  of  from  a  fiftieth 
to  a  thirtieth  of  a  grain  of  sulphate  of  atropine  '  with  the 
happiest  results.'  '  When  the  atropine  was  used  in  sufficient 
quantities  to  produce  the  specific  scarlatinal  rash,  dry  throat, 

1  The  transient  contraction  of  the  pulmonary  arterioles  during  the  collapse  of 
cholera,  or  as  a  result  of  poisons  artificially  introduced,  leaves  no  anatomical 
trace  behind;  but  we  shall  see  hereafter,  when  we  come  to  the  subject  of 
chronic  Bright's  disease,  that  the  long-continued  over-action  of  the  systemic 
arterioles  excited  by  the  abnormal  condition  of  the  blood  in  that  disease  results 
in  hypertrophy  of  their  muscular  walls. 
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and  dilatation  of  the  pupils,  in  some  cases  the  relief  afforded 
was  astonishing;  the  skin  grew  warm,  the  pulse  rose,  the 
surface,  previously  clammy  and  shrivelled,  assumed  its  natural 
condition,  and  in  some  instances  the  patient  slept  soundly  for 
several  hours.'  Dr.  Saunders  attaches  great  importance  to 
the  use  of  calomel  in  addition  to  the  injections  of  atropine. 

It  would  appear  from  these  observations  that  atropine  has 
some  power  of  relaxing  the  pulmonary  arterioles,  not  only  when 
they  have  been  excited  to  contract  by  the  muscaria  poison, 
but  also  when  the  cholera  poison  has  been  the  exciting  cause 
of  their  contraction. 

To  assert,  as  some  writers  have  done,  that  a  drug  which 
has  the  power  of  relaxing  the  arterioles  in  the  normal  con- 
dition— such  agents,  for  instance,  as  nitrite  of  amyl  or  chloral 
— should  relax  the  spasm  of  the  pulmonary  arterioles  excited 
by  the  cholera  poison,  is  to  make  a  most  unwarrantable  as- 
sumption. It  would  not  be  more  unreasonable  to  assume  that 
any  agent  which  causes  muscular  relaxation  in  health  would 
relax  the  spasm  of  tetanus. 

The  most  interesting  and  conclusive  evidence  that  the 
partial  arrest  of  blood  in  the  lungs  and  the  consequent  defec- 
tive systemic  circulation  is  the  true  key  to  the  patholog}r  of 
choleraic  collapse  is  to  be  found  in  the  simple  yet  complete 
explanation  which  it  affords  of  all  the  most  striking  chemical 
phenomena  of  the  disease— the  imperfect  aeration  of  the 
blood,  the  fall  of  temperature,  the  dark  and  thick  appearance 
of  the  blood,  and  the  suppression  of  bile  and  urine. 

Chemical  Consequences .  of  the  Obstructed  Flow  of  Blood 
through  the  'Pulmonary  Arteries. — It  is  obvious  that  the  stream 
of  blood  from  the  pulmonary  capillaries  to  the  left  side  of  the 
heart  is  the  channel  by  which  the  supply  of  oxygen  is  intro- 
duced into  the  system.  One  necessary  consequence,  then,  of 
a  great  diminution  in  the  volume  of  blood  transmitted  to  the 
left  side  of  the  heart  must  be  that  the  supply  of  oxygen  is 
lessened  in  a  corresponding  degree.  This  position  probably 
will  not  be  disputed  by  any  physiologist  who  will  give  the 
subject  careful  consideration. 

The  combustion  of  those  constituents  of  the  blood  and  the 
tissues  which  are  normally  subjected  to  the  action  of  oxygen 
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will  be  diminished  in  proportion  to  the  deficiency  of  that  gas ; 
and  thence  follow  of  necessity  a  reduction  of  temperature,  a 
diminished  exhalation  of  carbonic  acid,  and  so  scanty  a  forma- 
tion of  biliary  and  urinary  constituents,  which  are  joint  pro- 
ducts of  oxidation,  that  while  the  state  of  collapse  continues 
the  functions  of  the  liver  and  kidneys  are  virtually  suspended. 
Twining 1  found  that  during  collapse,  while  the  expired  air  is 
not  more  than  one-half  the  normal  amount,  the  proportion  of 
carbonic  acid  is  less  than  one-half  the  normal  average.  More 
recently,  M.  L.  Doyere2  has  shown,  by  a  series  of  very  exact 
analyses,  that  one  of  the  most  constant  chemical  phenomena 
of  cholera  is  a  more  or  less  considerable  diminution  of  the 
amount  of  carbonic  acid  exhaled  in  proportion  to  the  volume 
of  oxygen  absorbed  by  tjie  blood.  In  the  normal  state,  the 
volumes  of  oxygen  absorbed  and  of  carbonic  acid  exhaled  are 
almost  exactly  equal.  In  cholera,  with  rare  exceptions,  the 
amount  of  carbonic  acid  given  out  is  much  less  than  that  of 
the  oxygen  taken  in.  These  exact  observations  indicate  that 
abnormal  chemical  changes  take  place  in  the  blood  and  tissues 
of  a  cholera  patient.  It  is  probable  that,  during  the  blood- 
changes  which  result  from  the  action  of  the  cholera  poison,  a 
portion  of  the  oxygen  enters  into  combination  with  some 
abnormal  products,  forming  compounds  which,  as  it  were,  take 
the  place  of  the  carbonic  acid.  The  blood  which  passes 
through  the  pulmonary  capillaries  to  the  left  side  of  the  heart 
during  collapse  appears  to  be  duly  oxidised,  but  the  total  oxi- 
dation of  the  blood  and  the  tissues  is  lessened  in  direct  pro- 
portion  to  the  diminished  current  of  arterial  blood.  It  is  an 
acknowledged  physiological  fact  that  carbonic  acid,  bile,  and 
urine,  are  joint  products  of  oxidation.  There  is  thus  a 
constant  and  most  intimate  bond  between  the  lung,  the  liver, 
and  the  kidneys.  They  are  physiologically  correlated  in  a  very 
striking  manner  ;  and  their  active  work  begins  simultaneously 
at  the  moment  of  birth.  During  intra-uterine  life  the  lungs 
are  entirely  inactive :  no  air  is  admitted  into  their  cells,  and 
the  blood  from  the  pulmonary  artery  passes  directly  through 

1  Clinical  Illustrations  of  the  Mora  Important  Diseases  of  Bengal,  p.  15. 

2  MAmoirc  sur  la  Respiration  ct  la  Chalcur  humaine  dans  le  Chvh'ra, 
Paris,  1863. 
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the  ductus  arteriosus  into  the  aorta.  The  kidneys  and  the 
liver  are  nearly  as  inactive  as  the  lungs.  The  bladder,  it  is 
true,  usually  contains  some  urine ;  and  the  meconium  which  is 
contained  in  the  intestines  is  a  modified  form  of  bile  :  but  the 
amount  of  these  secretions  formed  during  intra-uterine  life  is 
infinitely  small  in  comparison  with  the  abundant  excretion 
which  begins  immediately  after  birth,  when,  with  the  establish- 
ment of  the  function  of  respiration,  there  is  an  evolution  of 
carbonic  acid,  and  a  continuous  formation  of  the  two  correla- 
tive secretions — the  two  joint  products  of  oxidation —bile  and 
urine.  During  the  collapse  of  cholera  there  is  a  near  approach 
to  that  inactive  state  of  the  lungs,  the  liver,  and  the  kidneys, 
which  is  the  natural  condition  of  these  organs  in  the  foetus  ; 
and  as  the  primary  cause  of  their  joint  activity  at  the  moment 
of  birth  is  the  establishment  of  the  process  of  respiration,  so 
the  essential  cause  of  their  conjointly  diminished  activity 
during  cholera  collapse  is  the  partial  arrest  of  blood  in  the 
lungs,  and  the  consequent  impairment  of  the  function  of 
respiration. 

One  fact  confirmatory  of  the  view  that  the  very  scanty 
formation  of  bile,  urine,  and  carbonic  acid  during  collapse  is 
a  result  of  the  diminished  supply  of  oxygen,  is,  that  the  secre- 
tion of  milk  continues  apparently  undiminished.  I  have  myself 
observed  this  fact,  and  it  has  been  mentioned  by  several 
authors.1  Thus  Magendie  states  that,  one  of  his  patients 
having  been  delivered  of  a  child  a  few  days  before  she  was 
seized  with  cholera,  the  secretion  of  milk  continued  so  abun- 
dant through  a  first  and  a  second  collapse,  which  ended 
fatally,  that  it  was  necessary  to  empty  the  breasts  in  order 
to  relieve  the  pain  which  their  distension  occasioned.  In 
Mr.  M'Carthy's  '  Eeport  on  Cases  of  Cholera  under  the  Care 
of  Sir  Andrew  Clark,'2  during  the  epidemic  of  1866,  it  is 
stated  that  '  in  four  cases  attacked  with  cholera  while  sucl  - 
ling,  the  secretion  of  milk  continued  undiminished,  and  proved 

1  Amongst  others  by  the  following :— Magendie,  Legons  sur  le  ClioUra  Morbus, 
1832,  p.  27  ;  Dr.  Hutchinson,  History  and  Observations  on  Asiatic  Cliolcra  in 
Brooklyn,  New  York,  in  1854,  p.  10;  Dr.  Robertson,  Edinburgh  Monthly 
Journal,  1848,  p.  393 ;  and  Dr.  Gairdner,  '  On  the  Pathological  Anatomy  of 
Cholera,'  Edinburgh  Monthly  Journal,  July,  1849. 

2  London  Hospital  Reports,  vol.  iii.  p.  449. 
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very  troublesome.'  Now,  if  the  other  secretions  are  suppressed 
on  account  of  the  deficiency  of  water  in  the  blood,  why  does 
the  secretion  of  milk  continue  ?  Magendie  says,  because  the 
blood  reaches  the  breasts,  and  supplies  the  materials  for  their 
secretion,  on  account  of  those  glands  being  nearer  to  the  heart 
than  the  liver  and  kidneys,  which,  being  at  a  greater  distance, 
do  not  receive  the  supply  of  blood  necessary  for  the  discharge 
of  their  functions !  My  explanation  of  this  remarkable  and 
instructive  fact  is  simply  this.  The  chief  constituents'  of  milk 
-casein,  sugar,  oil,  and  water— may  be  obtained  from  the 
blood  without  the  addition  of  oxygen.  The  secretion  of  milk, 
therefore,  continues  during  the  stage  of  collapse;  while  the 
highly  oxygenised  secretions  are  suspended;  their  essential 
constituents  being  formed  only  in  very  minute  quantities 
during  that  stage,  on  account  of  the  defective  supply  of 
oxygen.1 

Explanation  of  the  great  temporary  Relief  resulting  from  the 
Injection  of  a  Hot  Saline  Solution  into  the  Veins. — No  theory 
of  collapse  can  be  considered  complete  which  does  not  give  a 
satisfactory  explanation  of  the  great  temporary  benefit  which, 
in  most  cases,  immediately  follows  the  injection  of  a  hot  saline 
solution  into  the  veins.  I  have  before  referred  to  this  subject 
(p.  88),  and  I  deferred  my  explanation  until  I  had  given  some 
account  of  the  phenomena  of  collapse. 

I  have  adduced  many  facts  and  arguments  in  proof  of  the 
position  that  the  essential  cause  of  collapse  is  an  arrest  of 
blood  in  the  lungs,  occasioned  by  a  spasmodic  contraction  of 


1  It  is  probable  that  the  milk  secreted  during  collapse  is  of  poor  quality  and 
deficient  in  its  normal  solid  constituents,  but  the  remarkable  point  is  that  an 
abundant  watery  secretion  should  continue  during  collapse.  With  reference  to 
this  subject  Mr.  Macnamara  makes  the  following  remark  (op.  cit.  p.  417)  :  'With 
regard  to  the  supposed  secretion  of  milk  in  cholera  I  can  only  say  from  my  own 
experience  that  the  mother's  milk  ceases  as  collapse  comes  on.  If,  as  some  state, 
it  increases  I  cannot  understand  where  its  watery  element  comes  from.'  I  am 
not  aware  that  anyone  has  asserted  that  the  secretion  of  milk  increases,  but 
only  that  it  continues  during  collapse  ;  and  I  would  venture  to  suggest  to  my 
friend  Mr.  Macnamara,  that  a  fact  which  he  cannot  reconcile  with  his  peculiar 
pathology  should  rather  lead  him  to  doubt  the  truth  of  his  theory  than  the 
reality  of  the  fact.  It  would  seem,  moreover,  that,  with  respect  to  the  continu- 
ance of  the  milk  secretion,  his  experience  differs  from  that  of  every  other  writer 
who  has  referred  to  the  suhject. 
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the  muscular  walls  of  the  pulmonary  arteries.  If  this  be  the 
actual  cause  of  collapse,  we  might,  a  priori,  expect  that  for  a 
time  it  would  be  removed  by  the  injection  of  a  hot  fluid 
into  the  veins.  The  temperature  of  the  fluid  injected  by  Dr. 
Mackintosh  varied  from  106°  to  120°  F. ;  but  he  states  that 
'  the  good  effects  of  the  injection  were  rapid  in  proportion  to 
the  heat  of  the  solution.' 1  The  fluid,  rapidly  mixing  with  the 
blood  in  the  right  side  of  the  heart  and  in  the  pulmonary 
artery,  would,  as  it  were,  dilute  the  poisoned  blood  and  render 
it  less  irritating,  just  as  diluents  render  the  urine  less  irri- 
tating to  an  inflamed  bladder  or  urethra.  It  is  probable, 
however,  that  the  chief  action  of  the  injection  would  be  to 
relax  the  spasm  of  the  minute  arteries  by  its  high  tempera- 
ture.2 Thus,  the  impediment  to  the  circulation  being  over- 
come, the  blood  rapidly  flows  on  to  the  left  side  of  the  heart 
and  the  arteries,  and  the  phenomena  of  collapse  pass  away 
with  marvellous  rapidity.3  The  benefit,  however,  is  usually 
of  but  short  duration ;  for  the  primary  cause  of  the  impeded 
circulation — namely,  the  poisoned  condition  of  the  blood- 
being  still  in  operation,  and  the  originally  hot  solution  being 

1  Op.  cit.,  vol.  i.  p.  365. 

2  Dr.  Parkes,  who  tried  the  injection  in  some  cases,  appears  to  have  obtained 
much  less  striking  results  from  its  employment  than  Dr.  Mackintosh  and  others 
describe  (op.  cit.,  p.  219).  The  probable  reason  of  this  is,  that  the  tempera- 
ture of  his  injection  was  too  low.  In  one  case,  he  says,  it  did  not  exceed  98°  F. ; 
while  in  another  it  was  'tepid.'  In  the  other  cases  the  temperature  is  not 
stated.  I  think,  therefore,  that  Dr.  Parkes's  failure  to  do  much  good  by  a  tepid 
injection  is  confirmatory  of  my  view,  that  the  high  temperature  of  the  injection 
employed  by  Dr.  Mackintosh  and  others  had  more  influence  than  the  mere 
mixture  of  water  with  the  blood.  It  is  certain,  however,  that  fluid  at  98°  F.  would 
be  some  degrees  warmer  than  the  blood  in  a  superficial  vein  of  the  arm  during 
extreme  collapse.  During  the  epidemic  of  1866  Mr.  Little  injected  twenty  cases 
in  extreme  collapse  (London  Hospital  Reports,  vols.  iii.  and  iv.),  and  in  five 
instances  the  patients  were  rescued  from  an  apparently  hopeless  condition. 
The  temperature  of  the  fluid  injected  was  110°  F.,  and  he  states  (Medical  Times 
and  Gazette,  April  1867),  that  '  a  temperature  below  100°  F.  is  decidedly  in- 
jurious.' 'The  immediate  consequences  of  the  operation  were  to  restore  the 
pulse  and  voice,  improve  the  colour,  relieve  the  epigastric  suffering,  and  lessen 
the  frequency  and  difficulty  of  respiration.' 

3  Sir  Joseph  Lister,  in  the  course  of  his  observations  on  the  frog's  web,  states 
that  a  stream  of  water  at  about  120°  F.  thrown  for  about  a  second  on  the  foot 
caused  relaxation  of  the  arterioles,  which  had  before  been  excited  to  contract  by 
irritation  of  the  spinal  cord,  the  contraction  returning  after  a  few  minutes. 
(Phil.  Trails.  1858,  p.  616.) 
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cooled  down  by  its  diffusion  through  the  entire  mass  of  the 
circulating  blood,  the  stream  of  blood  through  the  lungs  will 
soon  again  be  obstructed;  and  the  patient  thus  passes  into  a. 
state  of  collapse  as  profound  as  before.  It  appears,  therefore, 
that  the  hot  saline  injection  into  the  veins,  and  the  operation 
of  venesection,  when  it  rapidly  relieves,  as  it  often  has  done, 
the  symptoms  of  collapse,  have  this  effect  in  common,  that  they 
facilitate  the  passage  of  the  blood  through  the  lungs,  and  thus 
they  lessen  that  embarrassment  of  the  pulmonary  circulation 
which  is  the  essential  cause  of  choleraic  collapse.  But,  whereas 
the  hot  injections  act  by  removing  the  impediment  which 
results  from  spasmodic  contraction  of  the  arterioles,  venesec- 
tion acts  by  relieving  over-distension  of  the  right  cavities  of  the 
heart,  and  thus  increasing  the  contractile  power  of  their  walls. 

I  now  ask  those  pathologists  who  have  hitherto  thought 
that  the  temporary  benefit  following  injections  into  the  veins 
affords  conclusive  evidence  that  collapse  results  from  loss  of 
water  to  consider  whether  the  explanation  here  offered  is  not 
more  probable,  complete,  and  consistent  with  all  the  known 
facts  of  the  problem,  than  that  which  is  commonly  received. 

The  feeble,  ivhisjiering  voice  of  cholera  I  formerly  attributed 
to  the  small  volume  of  tidal  air  respired,  corresponding  with 
the  scantiness  of  the  pulmonary  circulation  during  collapse ; 
so  that,  to  borrow  Sir  Thomas  Watson's  expression,  '  the 
vocal  pipe  feebly  blown  through  refuses  to  speak.'  I  still 
think  that  this  may  be  a  concurring  cause,  but  it  is  probable 
that,  in  consequence  of  the  defective  systemic  circulation  and 
the  scanty  supply  of  arterial  blood  to  the  tissues,  the  tone  of 
the  entire  muscular  system  is  lessened,  and  that  the  impaired 
vigour  of  the  respiratory  muscles  in  general  and  of  the  laryn- 
geal muscles  in  particular  is  the  main  cause  of  the  whispering 
choleraic  voice.  It  is  remarkable  how  speedily  the  voice 
recovers  its  tone  when  the  circulation  is  set  free  by  the  hot 
saline  injection  into  the  veins. 

Cases  have  been  recorded  in  which  symptoms  resembling 
cholera  have  been  attributed  to  the  merely  local  action  of  an 
irritant  upon  the  mucous  membrane  of  the  stomach  and  in- 
testines. Thus,  in  the  second  volume  of  the  Tramacihm  of 
the  Clinical  Society,  the  late  Dr.  Murchison  records  '  a  case 
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of  gastro-enteritis  from  local  irritants  simulating  cholera  on 
two  occasions  in  the  same  individual.'  On  the  first  occasion 
pungent  decayed  cheese  was  the  exciting  cause  of  the  illness. 
The  first  symptoms  were  severe  cramps  in  the  abdomen, 
thighs  and  calves  of  the  legs,  accompanied,  after  two  hours, 
by  violent  vomiting  and  purging.  On  admission,  she  was  in 
a  condition  approaching  collapse.  She  had  no  vomiting  or 
purging  after  admission,  but  for  thirty-six  hours  she  passed 
no  urine.  The  urine  first  passed  was  albuminous,  and  for 
two  days  the  albumen  persisted.  The  second  attack,  which 
occurred  about  three  months  later,  commenced  five  hours 
al  ter  eating  American  lobster  preserved  in  tin.  On  admission, 
the  collapse  was  greater  than  on  the  first  occasion.  The  eye- 
balls were  sunk,  and  the  features  pinched.  The  pulse  could 
not  be  felt  in  either  the  radial  or  the  brachial  artery.  The 
whole  surface  of  the  body  felt  cold,  and  the  face  and  extremi- 
ties were  livid.  There  was  intense  thirst,  and  there  wrere  severe 
cramps  in  the  abdomen  and  legs.  She  was  treated  by  n\iv. 
doses  of  liq.  opii  sed.  The  purging  at  once  ceased,  but  for 
some  hours  there  was  urgent  vomiting  of  a  colourless  liquid. 
In  about  seven  hours  after  admission  the  pulse  could  be 
counted  in  the  brachial  arteries  and,  after  another  seven 
hours,  in  the  radials.  No  urine  was  passed  during  an  entire 
day.  The  following  day  she  was  decidedly  better  and  passed 
a  pint  of  urine,  which  contained  a  small  but  decided  amount 
of  albumen,  and  which,  with  nitric  acid,  assumed  a  very  dark 
hue— deep  red  by  transmitted,  but  almost  black  by  reflected, 
light.  The  following  day  the  urine  was  free  from  albumen, 
and  had  lost  the  abnormal  reaction  with  nitric  acid. 

Both  the  attacks  from  which  this  patient  suffered,  no  doubt, 
had  a  striking  resemblance  to  cholera,  but  to  attribute  the 
collapse  to  the  merely  local  irritant  action  of  the  decayed 
cheese  and  the  tinned  lobster  is  surely  a  pathological  error. 
That  some  products  of  decomposing  food  (poisonous  ptomaines) 
catered  the  circulation,  caused  the  painful  cramps  which,  in 
the  first  attack,  preceded  by  two  hours  the  vomiting  and  purg- 
ing, excited  contraction  of  the  pulmonary  arterioles,  causing 
collapse,  and  irritated  the  kidneys,  so  as  to  excite  albuminuria" 
18  a  much  more  probable  explanation  of  the  phenomena. 
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In  a  foot-note  to  his  paper  Dr.  Murchison  refers  to  the 
cases  of  a  mother  and  three  children  who  were  admitted  into 
the  London  Fever  Hospital  '  with  symptoms  of  gastroente- 
ritis,' which  commenced  three-quarters  of  an  hour  after  eating 
decayed  American  cheese.    The  youngest  boy,  aged  6,  died 
with  symptoms  of  collapse  on  the  second  day  after  his  admis- 
sion.   The  mother,  who  had  not  previously  been  subject  to 
epilepsy,  had  an  epileptiform  seizure  on  the  first  day  after 
her  admission,  and  three  others  on  the  second  day,  in  the 
last  of  which  she  died.    The  two  eldest  boys  recovered.  On 
•post-mortem  examination  the  mucous  membrane  of  the  stomach 
in  both  the  fatal  cases  was  intensely  red  and  inflamed,  and 
pieces  of  the  cheese  were  found  in  the  intestines,  which  were 
also  at  many  places  very  red.  In  the  female,  nothing  was  seen 
in  the  brain  to  explain  the  convulsive  fits,  but  the  kidneys 
were  slightly  granular. 

Surely  the  most  reasonable  explanation  of  the  fatal  result 
in  these  two  cases  is  that,  in  addition  to  the  local  irritation, 
there  was  blood-poisoning,  causing  interrupted  circulation 
through  the  lungs  and  brain,  with  resulting  collapse  and  con- 
vulsions. Dr.  Murchison  does  not  tell  us  whether  in  these 
cases,  as  in  the  previous  one,  frequent  doses  of  opium  were 
given ;  but  the  fact  that,  although  both  patients  lived  for  two 
days  after  the  seizure,  portions  of  the  poisonous  cheese  were 
still  found  in  the  intestines  indicates  that  evacuants  rather 
than  astringents  were  required. 

The  fact  that  portions  of  the  cheese  were  found  in  the 
intestines  after  death  is  quite  consistent  with  the  doctrine 
that  other  portions  had  entered  the  circulation  and  had  there 
caused  the  gravest  constitutional  symptoms.  It  has  often 
happened  that,  while  concrete  masses  of  arsenious  acid  are 
found  adhering  to  the  inflamed  mucous  membrane,  the  poison 
is  found  extensively  diffused  through  the  fluids  and  tissues 
of  the  body. 

Dr.  Christison,  in  his  work  on  Poisons,  refers  to  numerous 
cases  of  poisoning  by  various  articles  of  food  in  a  particular 
stage  of  decomposition.  In  most  of  these  cases  there  were 
signs  of  gastro-intestinal  irritation,  and  in  most,  too,  there 
were  the  clearest  indications  of  blood-poisoning.    With  refer- 
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ence  to  some  cases  of  poisoning  by  pork  he  says  : 1  '  Stimulants, 
opiates,  and  blood-letting  are  of  no  avail,  and  the  only  useful 
remedies  are  emetics  and  cathartics,  which  speedily  put  an 
end  to  the  symptoms  by  removing  their  cause.' 

In  1826,  on  the  coast  of  Galloway,  four  adults  and  ten 
children  ate  a  stew  made  with  the  flesh  of  a  dead  calf  which 
had  been  found  on  the  sea-shore.  '  For  three  hours  no  ill- 
effects  followed.  But  they  were  then  all  seized  with  pain  in 
the  stomach,  efforts  to  vomit,  purging  and  lividity  of  the  face, 
succeeded  by  a  soporose  state  like  the  stupor  caused  by  opium, 
except  than  when  roused  the  patient  had  a  peculiar  wild, 
expression.  One  person  died  comatose  in  the  course  of  six 
hours.  The  rest,  being  freely  purged  and  made  to  vomit, 
eventually  got  well.' 2 

In  most  cases  of  poisoning  by  unwholesome  mushrooms  the 
symptoms  of  local  irritation  of  the  stomach  and  bowels  are 
associated  with  unequivocal  signs  of  blood-poisoning,  and  in 
many  of  the  worst  cases  the  latter  symptoms  predominate. 
Dr.  Taylor  quotes  the  cases  of  a  man  get.  43  and  his  daughter 
83t.  5  who  suffered  severely  from  having  eaten  the  Amanita 
paniherina.  The  earliest  symptoms  appeared  in  two  hours 
and  a  half  after  the  meal.  They  were  thirst,  faintness, 
delirium,  nausea,  paleness  of  the  face,  and  cold  extremities. 
After  eleven  hours  there  was  stupor  and  tenderness  of  the 
abdomen.  In  the  child  there  was  cyanosis  of  the  legs,  with 
contracted  pupils.  It  was  remarked  that  even  fourteen  hours 
after  the  fungi  had  been  eaten,  portions  of  them  were  dis- 
charged by  vomiting  from  the  action  of  emetics.  They  both 
recovered,  which  they  probably  would  not  have  done  if,  in 
place  of  emetics,  opiates  and  astringents  had  been  given.  Dr. 
.  Taylor  prescribes  the  treatment  of  this  class  of  cases  in  a 
Bingle  line,  '  The  free  use  of  emetics  and  castor  oil.' 3 

Dr.  Brunton's  experiment  with  muscaria,  before  described 
(p.  123),  elucidates  the  modus  operandi  of  the  poisonous  fungi 
in  causing  the  state  of  collapse.  A  curious  fact  in  the  history  of 
the  Amanita  muscariais  that  it  imparts  an  intoxicating  quality 
to  the  urine  of  those  who  take  it ;  and  this  fact  is  utilised  by 
many  Siberian  tribes  in  a  very  disgusting  way.  'A  man,  for 
1  P.  (id!).  -  Christison,  p.  647.  ;l  On  Poisons,  p.  (.8!). 
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instance,  may  have  intoxicated  himself  to-day  by  eating  some 
of  the  fungi ;  by  the  next  morning  he  will  have  slept  himself 
sober  ;  but  by  drinking  a  teacupful  of  his  urine  he  will  become 
as  powerfully  intoxicated  as  on  the  preceding  day.  Thus,  with 
a  very  few  Amanitce  a  party  of  drunkards  may  keep  up  their 
debauch  for  a  week.' 1  It  goes  without  saying  that  the  poison 
enters  the  circulation  before  being  excreted  by  the  kidneys. 

The  following  case  of  poisoning  by  lobster  is  an  interesting 
example  of  unequivocal  blood-poisoning,  and,  as  such,  may 
be  compared  with  Dr.  Murchison's  case  before  quoted.  My 
friend,  Dr.  E.  L.,  when  he  was  living  as  a  pupil  with  the  late 
Dr.  Brinton,  awoke  one  morning  with  urgent  dyspneea.  After  a 
time  the  dyspneea  passed  off,  but  soon  again  returned,  so  that 
Dr.  Brinton  was  much  alarmed  by  his  collapsed  appearance. 
After  a  while  flushes  of  heat  were  felt  in  the  skin,  and  soon  an 
eruption  of  nettle-rash  appeared.  As  soon  as  the  rash  came 
out  the  dyspneea  finally  ceased.  He  had  no  vomiting  or 
purging  until,  remembering  that  on  the  previous  evening  he 
had  eaten  curried  lobster,  he  took  a  dose  of  opening  medicine. 
He  had  often  before  eaten  lobster  without  inconvenience,  but 
Dr.  Brinton  suggested  that  the  stomach  of  the  lobster  might 
have  contained  some  jelly-fish,  and  that  this  had  got  into  the 
curry.  In  this  case  the  poisonous  food  could  be  traced  from 
the  stomach  into  the  venous  blood  through  the  lungs,  where 
it  caused  dyspneea,  to  its  final  exit  by  the  skin. 

If  the  poison,  finding  an  outlet  from  the  circulation  by  the 
alimentary  canal,  had  excited  vomiting  and  purging,  a  patho- 
logist who  ignores  blood-poisoning,  might  have  attributed  the 
pulmonary  distress  to  the  drain  of  liquid  from  the  blood  or 
the  local  irritation  of  the  mucous  membrane. 

It  is  a  notorious  fact  that  such  violent  local  irritants  as 
arsenic  and  antimony  often  cause  symptoms  referable  to  the 
nervous  system  which  can  be  explained  in  no  other  way  than 
by  the  entrance  of  the  poison  into  the  circulation. 

Dr.  Taylor  remarks  : 2  '  Some  irritants  have  been  observed 
to  affect  the  brain  or  spinal  cord  remotely— i.e.  through  the 
circulation  and  as  the  result  of  absorption.  This  is  the  case  with 
oxalic  acid  and  arsenic.  These  common  poisons  have,  in  some 

i  1'creira's  Mat.  Med.,  1th  cd.  vol.  i.  p.  113.  a  On  Poisons.  i>.  68, 
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instances,  from  the  first  given  rise  to  symptoms  closely  resem- 
bling those  of  narcotic  poisoning— namely,  coma,  paralysis, 
and  tetanic  convulsions.  In  a  case  of  poisoning  by  arsenic 
which  occurred  to  Dr.  Muirhead,  of  Bombay,  the  symptoms  of 
narcotism  were  so  strongly  marked  that  it  was  believed  at  first 
the  man  had  taken  a  narcotic'  And  in  illustration  of  the 
great  extent  to  which  arsenic  may  be  diffused  when  it  has 
once  entered  the  blood,  Dr.  Taylor  1  cites  the  case  of  a  woman 
poisoned  by  arsenic  in  the  fourth  month  of  pregnancy,  when 
the  poison  was  detected,  not  only  in  the  uterus  and  placenta, 
but  also  in  the  body  of  the  foetus.  This  poisoning  of  the 
fcetus  by  arsenic  is  exactly  parallel  with  the  infection  of  the 
foetus  by  the  cholera  poison.2 

Again,  tartar  emetic  affords  a  good  illustration  of  a  poison 
which,  when  swallowed,  has  a  local  irritant  action  on  the 
mucous  membrane  of  the  alimentary  canal,  while  part  of  the 
poison  becomes  absorbed  and  exerts  a  peculiar  depressing 
influence  on  the  nervous  system. 

When  I  gave  tartar  emetic  as  a  medicine  more  frequently 
and  freely  than  I  now  do,  I  observed  that  the  peculiar  nervous 
depression  did  not  occur  to  the  same  extent  when  the  medi- 
cine acted  quickly  as  an  emetic  and  jmrgative ;  the  reason 
being  that  the  nervous  depression  results  from  the  absorption 
of  the  antimony,  which  the  vomiting  and  purging  tend  to 
prevent.  To  the  same  effect,  Dr.  Taylor  remarks 3  that  when 
in  cases  of  antimonial  poisoning,  vomiting  and  purging  are 
absent,  '  the  symptoms  affecting  the  nervous  system  arc 
generally  more  prominent.'  He  also  relates  two  cases  of 
poisoning  by  a  large  dose  of  tartar  emetic.  In  both  there 
was  extreme  collapse  within  an  hour  after  the  poison  had  been 
swallowed,  then  for  several  hours  profuse  watery  purging  suc- 
ceeded, and  as  this  continued  the  state  of  collapse  gradually 
passed  away.  In  one  case  there  was  a  copious  flow  of  urine, 
and  pain  in  passing  it,  and  '  on  the  third  day  the  whole  of  the 
body  was  covered  with  genuine  tartar  emetic  pustules.'  Here 
we  have  conclusive  evidence  of  collapse  from  blood-poisoning 
and  of  conservative  elimination  by  the  skin  and  kidneys  as 
well  as  by  the  alimentary  canal. 

1  Taylor,  p.  29.  -  See  antca,  p.  101.  :l  Taylor,  p.  &58. 
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The  symptoms  observed  in  the  notorious  case  of  the  late 
Mr.  Charles  Bravo,  of  Balham,  afford  an  instructive  illustration 
of  the  same  principles.  Very  soon  after  swallowing  a  poison 
which  was  afterwards  found  to  be  antimony  (probably  in  the 
form  of  tartar  emetic),  he  vomited  the  food  of  which  he  had 
recently  partaken,  and  in  this  vomited  matter  Professor  Red- 
wood found  a  large  quantity  of  the  metal.  He  then  quickly 
became  unconscious,  with  dilated  pupils,  pallor  and  coldness  of 
the  surface,  and  a  scarcely  perceptible  pulse.  In  this  condition 
he  was  found  by  Mr.  Harrison  and  Dr.  Moore  an  hour  after 
the  onset  of  the  symptoms.  When  I  arrived  four  hours  later 
he  was  still  unconscious,  but  in  about  a  quarter  of  an  hour  he 
was  aroused  by  the  voices  round  his  bed,  and  he  recognised 
me  and  his  cousin,  the  late  Mr.  Eoyes  Bell.  Up  to  this  time 
there  had  been  no  gastro-intestinal  disturbance  since  the  first 
act  of  vomiting ;  but  in  another  quarter  of  an  hour  he  com- 
plained of  severe  abdominal  pain,  began  to  vomit'  blood-tinged 
mucus,  and  had  frequent  bloody  stools.  At  once  the  case  was 
seen  to  be  one  of  irritant  poisoning.  The  gastro-intestinal 
symptoms,  with  perfect  consciousness,  continued  until  his 
death,  which  occurred  thirty-two  hours  after  the  onset  of  the 
symptoms. 

At  the  post-mortem  examination,  which  was  made  by  Dr. 
1  'ayne,  the  mucous  membrane  of  the  stomach  and  of  the  entire 
tract  of  small  intestines  was  found  pale  and  free  from  ecchy- 
mosis.  On  the  other  hand,  the  mucous  membrane  of  the  large 
intestine,  from  the  caecum  almost  to  the  rectum,  was  intensely 
congested  and  ecchymosed,  and  the  bowel  was  half  full  of 
dark  blood. 

The  most  probable  interpretation  of  this  remarkable  train 
of  symptoms  appears  to  be  that  the  first  act  of  vomiting,  excited 
by  the  local  action  of  the  antimony  expelled,  together  with  the 
food,  a  large  portion  of  the  poison,  but  that  about  the  same 
time  another  large  portion  had  become  absorbed  from  the 
stomach  and  upper  part  of  the  small  intestine.  The  entrance 
of  the  poison  into  the  circulation  caused  the  state  of  collapse 
with  narcotism.  Subsequently  the  elimination  of  the  poison 
through  the  large  intestine  excited  serious  and  extensive 
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structural  change  in  the  mucous  membrane,  and  thus  de- 
stroyed life. 

In  the  hope  and  expectation  of  being  able  to  throw  some 
light  upon  the  modus  operandi  of  a  gastro-intestinal  irritant 
and  purgative,  my  friend  Professor  Gerald  Yeo  did  me  the 
favour  to  perform"  the  following  experiment  in  the  presence  of 
Dr.  Hughlings  Jackson  and  myself. 

A  cat  was  rendered  insensible  by  chloroform.  The  chest 
and  pericardium  were  opened,  so  as  to  expose  the  lungs  and 
heart,  the  animal  being  kept  alive  by  artificial  respiration. 

Five  drops  of  croton  oil  were  then  injected  beneath  th 
skin  in  four  places,  twenty  drops  in  all.  In  about  five  minutes 
the  right  cavities  of  the  heart  became  much  distended,  the 
auricle  becoming  nearly  as  large  as  the  ventricle,  while  the 
left  auricle  became  somewhat  smaller  than  before  the  injection. 
The  lungs  assumed  a  pale  patchy  appearance.  After  about 
twenty  minutes,  when  the  heart  had  nearly  ceased  to  beat, 
the  two  ventricles  were  punctured.  There  was  very  little  blood 
in  the  left  ventricle,  but  a  large  quantity  of  blood  spurted  from 
the  punctured  right  ventricle. 

The  distension  of  the  right  cavities  indicated  an  impeded 
flow  of  blood  through  the  lungs,  and  the  only  probable  expla- 
nation of  this  is  that  the  pulmonary  arterioles  were  excited  to 
contract  by  the  stimulus  of  the  croton  oil. 

On  another  occasion  Professor  Yeo  repeated  the  experiment 
on  another  cat  under  exactly  the  same  conditions,  Dr.  Hugh- 
lings  Jackson  being  present  with  me  as  on  the  first  occasion. 
The  injection  of  the  oil,  five  minims  in  four  places,  occupied 
half  a  minute.  Within  twelve  minutes  after  the  completion 
of  the  injection  the  right  side  of  the  heart  suddenly  became 
greatly  distended,  and  in  a  few  minutes  had  ceased  to  beat  in 
consequence,  apparently,  of  the  impossibility  of  overcoming  the 
impediment  in  front.  The  lungs  at  the  same  time  assumed 
;m  (  xceedingly  pallid  and  anaemic  appearance. 

After  the  contraction  of  the  distended  right  ventricle  had 
ceased  for  about  a  minute  Professor-  Yeo  opened  a  superficial 
jugular  vein.  The  blood  flowed  freely  from  the  direction  of  the 
heart,  and  upwards  of  an  ounce  quickly  escaped;  the  result  was 
that  the  ventricle  became  less  distended  and  began  to  contract 
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quite  visibly  though  feebly.  The  contractions  ceased  in  about 
a  minute,  the  animal  having  been  virtually  dead  before  the 
vein  was  opened.  The  left  side  of  the  heart  contained  very 
little  blood. 

These  experiments  serve  to  explain  the  symptoms  which 
have  resulted  from  a  poisonous  dose  of  croton  oil.  Dr.  Pereira  1 
quotes  the  case  of  a  man  aged  25  who,  while  suffering 
from  severe  typhoid,  swallowed  in  mistake  two  and  a  half 
drachms  of  croton  oil.  In  three-quarters  of  an  hour  the 
skin  was  covered  with  a  cold  sweat,  the  pulse  and  action  of  the 
heart  were  scarcely  perceptible,  respiration  difficult,  the  points 
of  the  toes  and  fingers,  the  parts  around  the  eyes  and  the 
lips,  blue  as  in  malignant  cholera — no  vomiting.  In  an  hour 
and  a  half  there  were  excessive  and  involuntary  alvine  evacua- 
tions, sensation  of  burning  in  the  oesophagus,  acute  sensibility 
of  the  abdomen,  skin  colder,  respiration  and  circulation  diffi- 
cult ;  the  cyanosis  extended  over  the  whole  body,  the  skin 
became  insensible,  and  death  occurred,  with  some  of  the  symp- 
toms of  asphyxia,  four  hours  after  the  poison  was  swallowed. 
No  lesion  was  found  in  the  stomach.  The  intestines  pre- 
sented the  characteristic  ulcerations  of  typhoid  fever.  No 
mention  is  made  of  the  state  of  the  lungs  and  heart. 

This  case,  looked  at  in  the  light  of  Professor  Yeo's  experi- 
ments, is  explained  by  the  theory  that  the  collapse,  which  pre- 
ceded the  intestinal  symptoms  by  three-quarters  of  an  hour,  was 
the  result  of  the  poison  having  entered  the  circulation  and  then 
excited  the  contraction  of  the  pulmonary  arterioles.  All  the 
S}rmptoms  are  consistent  with  this  theory,  and  with  no  other. 

The  mistake  which  has  generally  been  committed  in  the 
interpretation  of  such  cases  has  been  that  of  attributing  the 
collapse  to  the  local  action  of  the  poison  upon  the  gastro- 
intestinal mucous  membrane,  or  to  the  copious  dejecta ;  the 
occurrence  of  blood-poisoning  and  the  effect  thereof  upon  the 
circulation  being  entirely  ignored. 

The  effect  of  opening  the  vein  in  Professor  Yeo's  second 
experiment  throws  light  upon  the  modus  operandi  of  venesec- 
tion in  relieving  the  painful  distension  of  the  right  cavities 
of  the  heart  during  the  collapse  stage  of  cholera.  (See  p.  83.) 

1  Materia  Mcdica,  -1th  oil.,  vol.  ii.  part  1,  p.  107. 
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Pereira  1  gives  the  history  of  a  case  in  which  a  man  who 
had  inhaled  for  eight  hours  the  dust  of  croton  seeds,  while 
engaged  in  unpacking  them,  became  giddy  and  fell  down  in- 
sensible. When  admitted  into  the  London  Hospital  he 
appeared  in  a  state  of  collapse,  with  short  and  hurried  breath- 
ing, dilated  pupils,  distressed  countenance,  and  cold  surface. 
There  was  epigastric  pain  but  no  action  of  the  bowels,  and 
therefore,  on  the  day  following  his  admission,  several  doses  of 
castor  oil  were  given.  During  his  several  days'  stay  in  the 
hospital  he  gradually  improved,  but  still  complained  of  pain 
in  the  epigastrium.  This  case  of  dry  collapse  was  indisputably 
the  result  of  the  poisonous  dust  having  entered  the  circulation 
through  the  lungs. 

The  collapse  of  cholera  has  often  been  erroneously  com- 
pared with  a  form  of  collapse  which  is  essentially  different 
in  its  nature  and  cause ;  I  refer  to  the  collapse  which  results 
from  perforation  of  the  stomach  and  the  consequent  escape 
of  its  contents  into  the  cavity  of  the  peritoneum.  In  these 
cases  the  defective  circulation  which  is  the  immediate  cause 
of  collapse,  is  due,  not  to  any  impediment  resulting  from 
contracting  arterioles,  but  to  the  depressing  influence  of  the 
pain  and  nervous  shock  upon  the  propulsive  force  of  the 
heart.  The  contrasted  effects  of  two  modes  of  treatment  in 
the  two  classes  of  cases  would  alone  suffice  to  prove  the 
essential  diversity  of  the  pathological  conditions.  Opium, 
which  is  now,  by  almost  universal  consent,  admitted  to  have 
a  fatal  influence  in  choleraic  collapse,  is  the  main  medi- 
cinal resource  in  cases  of  perforation.  On  the  other  hand, 
venesection,  which  has  often  relieved  the  choleraic  patient 
of  the  agony  resulting  from  an  over-distended  right  heart, 
would  never  be  resorted  to  by  any  prudent  practitioner  in  the 
case  of  a  patient  rendered  cold  and  pulseless  by  the  pain  and 
shock  caused  by  perforation  of  the  stomach  or  intestine. 

Here  it  may  not  be  out  of  place  to  remark  that  the  true 
remedy  for  cases  of  collapse  resulting  from  the  escape  of  the 
contents  of  one  or  other  of  the  hollow  viscera  into  the  cavity  of 
the  peritoneum  consists  in  a  prompt  resort  to  evacuant  treat- 
ment.  Surgery  can  now  succeed  in  doing  that  which  medicine, 

1  Materia  Medica,  4th  cel.,  vol.  ii.  part  1,  \).  40(>. 
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except  in  very  rare  cases,  fails  to  accomplish.  In  illustration 
of  this  I  may  refer  to  two  cases  of  ruptured  urinary  bladder 
successfully  treated  by  Sir  William  MacCormac.1  The  bladder 
was  stitched  and  the  peritoneum  emptied  and  washed  with 
entire  success.  In  all  similar  cases  in  future,  whether  the 
stomach  or  intestine,  the  urinary  or  the  gall  bladder  be  the 
seat  of  rupture  or  perforation,  the  same  method  of  treatment 
should  at  once  be  adopted. 


SECTION  VII. 
The  Physical  and  Chemical  Characters  of  the  Blood. 

The  physical  and  chemical  characters  of  the  blood  in 
cholera  have  been  examined  by  O'Shaughnessy,2  Parkes,3 
Garrod,4  Schmidt,5  Professor  Dundas  Thomson,6  Thudichum,7 
and  others. 

A  full  abstract  of  the  results  obtained  by  various  observers 
will  be  found  in  Sir  William  Gull's  College  of  Physicians'  Report. 
The  following  is  a  condensed  statement  of  Dr.  Garrod's  re- 
vision of  the  results  of  his  own  inquiries  as  compared  with 
those  of  previous  observers. 

All  observers  agree  in  stating  that  the  blood  becomes  more 
tenacious,  of  a  darker  colour,  with  less  disposition  to  coagulate, 
and  that  its  specific  gravity  is  increased.  While  the  maximum 
specific  gravity  of  the  blood  in  the  healthy  male  is  1062,  and  in 
the  female  1060,  in  cholera  cases  Dr.  Garrod  found  the  specific 
gravity  in  adult  males  to  be  1076  and  1081,  and  in  females 
1068,  1074  and  1076.  There  is  a  diminution  of  the  watery 
portion  and  a  corresponding  increase  of  the  solids.  The  blood- 
globules  are  in  excess,  being  as  high  as  166  and  171  in  1,000 
parts,  instead  of  140,  which  is  considered  a  high  healthy 
average.    The  fibrine  is  either  reduced  in  quantity  or  so 

1  Lancet,  December  11,  1866. 

2  Report  on  the  Chemical  Pathology  of  Malignant  Cholera,  1832. 

'■'  Op.  cit  4  London  Journal  of  Medicine,  vol.  i.  p.  10!). 

5  Characterislik  des  Epiidem.  Cholera,  1850. 
"  Med.-Chir.  Trans,  vol.  xxxiii. 

'  Ninth  Report  of  the  Medical  Officer  of  the  Privy  Council. 
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altered  in  quality  that  it  can  no  longer  be  collected  by  coagu- 
lation. The  density  of  the  serum  is  increased.  Healthy 
serum  having  a  density  of  1028,  it  was  found  in  cholera  to  be 
1039  and  1041.  The  albumen  is  increased.  The  salts  of  the 
blood  are  relatively  to  the  other  constituents  in  excess.  The 
blood  tends  to  lose  its  normal  alkaline  reaction  and  to  become 
neutral  or  even  acid.  During  the  stage  of  collapse,  urea  in 
small  amount  is  found ;  during  reaction,  more  especially  when 
the  kidneys  fail  to  act,  the  amount  of  urea  in  the  blood  is 
excessive.  The  obvious  explanation  is  that  during  collapse,  in 
consequence  of  defective  oxidation,  very  little  urea  is  formed. 

Dr.  Thudichum  1  found  no  urea,  or  very  little,  in  the  blood 
of  patients  dead  in  early  collapse,  more  after  prolonged 
collapse,  and  much  during  the  state  of  consecutive  fever. 

Now,  the  usual  explanation  of  the  blood-thickening  of 
cholera  is,  that  it  is  due  simply  to  the  drain  of  fluid  through 
the  alimentary  canal.  The  fact  stated  by  Dr.  Garrod  appears 
to  be  inconsistent  with  this  theory — namely,  that '  the  amount 
of  intestinal  evacuations  in  any  case  is  by  no  means  an  indica- 
tion of  the  extent  to  which  the  blood  has  been  altered.' 

Then  Dr.  O'Shaughnessy  states  that  in  all  the  cases  of 
diarrhoea — that  is,  cases  of  cholera  without  collapse — that  he 
had  examined,  amounting  to  seven  in  number,  the  various  con- 
stituents of  the  blood  preserved  their  normal  proportions.2 

The  blood-thickening,  then,  follows  the  onset  of  collapse ; 
and  during  reaction,  while  the  intestinal  discharges  continue  to 
be  more  or  less  copious,  the  blood-constituents  rapidly  resume 
their  normal  proportions.  There  are  other  well-established 
facts  which  throw  doubt  upon  the  commonly  accepted  explana- 
tion of  the  blood-thickening  in  choleraic  collapse.  A  precisely 
similar  form  of  blood-thickening  occurs  in  pathological  states 
unassociated  with  loss  of  water.  It  occurs  constantly  in  cases 
of  extreme  and  prolonged  apnoea. 

Dr.  Dundas  Thomson  gives  the  analysis  of  a  specimen  of 
blood  from  the  nose  of  a  patient  *  who  laboured  under  an 
affection  of  the  mucous  membrane  of  the  air-passages,'  and  in 
that  specimen  the  proportion  of  solids  to  water  was  higher 
than  in  cholera,  as  shown  by  the  following  table  : 

1  Ninth  Report,  '&c,  p.  471.  -  Op.  cit.,  p.  71. 
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Health-relation  of  solids  to  water  .  .  .  l  to  3-91 
Solera  l  to  2-02 

Patient  above  mentioned        .       .       .       .       1  to  2*26 

The  blood  during  the  cold  stage  of  a  severe  ague  fit  has  the 
same  black  and  treacly  character  as  during  choleraic  collapse. 
Dr.  Mackintosh  1  and  others  who  have  bled  patients  during 
the  so-called  cold  stage  of  ague  describe  the  blood  as  flowing 
from  an  opened  vein  in  the  arm,  at  first  in  a  slowly  trickling 
stream,  and  as  the  system  is  relieved  the  stream  becomes 
larger  and  stronger,  till  at  last  it  springs  from  the  orifice  and 
the  pulse  becomes  stronger. 

The  principles  which  serve  to  explain  the  blood-thickening 
of  cholera  are  set  forth  at  some  length  in  Chapter  III. '  On  Cer- 
tain Physical  Phenomena  connected  with  the  Circulation,'  &c. 
(See  p.  41  et  seq). 

Eeferring  to  that  chapter  for  details,  I  will  here  briefly  re- 
state the  main  points  of  the  explanation.  During  the  diarrhoea 
stage  the  water  which  is  lost  by  the  intestinal  discharges  is 
replaced  by  water  absorbed  from  the  soft  tissues — the  muscles, 
viscera  and  connective  tissues,  which  contain  four-fifths  by 
weight  of  easily  separable  water.  The  result  is  that,  while 
there  is  a  partial  dehydration  of  the  tissues,  as  shown  by  the 
diminished  weight  of  some  of  the  viscera,  the  blood  maintains 
its  normal  proportion  of  water. 

This  compensating  process  has  been  entirely  overlooked  by 
those  pathologists  who  have  attempted  exact  arithmetical  cal- 
culations as  to  the  amount  of  water  that  must  escape  from  the 
vessels  in  order  to  render  the  blood  as  viscid  as  it  is  in  cholera. 
In  these  calculations  the  arithmetic  may  be  right,  but  the 
physiology  is  wrong ;  for  the  calculations  are  based  upon  the 
erroneous  assumption  that  the  capillaries  have  impervious 
walls,  and  that  therefore  the  blood  has  no  power  of  borrowing 
liquid  from  the  neighbouring  tissues — an  error  similar  to  that 
of  attempting  to  calculate  the  time  required  to  empty  a  closed 
room  of  air,  by  estimating  the  volume  of  rarefied  air  rushing 
up  the  chimney  from  the  fire,  while  taking  no  account  of  the 
influx  of  air  through  the  crevices  of  doors  and  windows. 

During  the  stage  of  collapse  it  is  evident  that  some  of  the 

1  Practice  of  Physic,  vol.  i.  p.  80  ct  scg. 
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physical  forces  which  are  in  operation  while  the  circulation 
in  the  diarrhoea  stage  is  free,  have  their  direction  reversed 
when  the  circulation  is  obstructed. 

Water  now  passes  from  the  over-distended  systemic  veins 
through  the  capillaries  into  the  tissues,  which  before  were 
partially  dehydrated,  and  this  partly  explains  the  increased 
density  of  the  blood.1  But  this  is  not  the  sole  cause  of  the 
increased  density  of  the  blood  during  collapse.  In  consequence 
of  the  defective  supply  of  oxygen  to  the  system,  resulting  from 
the  partially  arrested  pulmonary  circulation,  those  solids  of  the 
blood,  especially  the  coloured  corpuscles,  which  normally,  under 
the  disintegrating  influence  of  oxygen',  are  converted  into  car- 
bonic acid  and  biliary  and  urinary  constituents,  accumulate 
in  the  blood  and  increase  its  density.2  On  the  other  hand, 
during  the  period  of  reaction,  when  the  full  current  of  arterial 
blood  brings  with  it  a  free  supply  of  oxygen,  there  is  a  rapid 
disintegration  of  the  accumulated  blood-corpuscles,  with  a  cor- 
respondingly abundant  secretion  of  bile  and  urine ;  as  a  result 
of  which  the  normal  proportion  of  solids  and  water  in  the  blood 
is  speedily  restored,  although  the  intestinal  discharges  continue 
for  a  time  to  be  more  or  less  copious. 

It  appears,  then,  that  during  the  stage  of  collapse  the  blood- 
thickening  is  due,  in  part,  to  the  escape  of  water  through  the 
capillaries  which  are  connected  with  the  distended  systemic 
veins,  and  in  part  to  the  accumulation  in  the  blood  of  those 
solid  constituents  which,  when  the  circulation  is  free,  are  con- 
tinuously being  disintegrated  under  the  influence  of  oxjgen. 

Further,  it  is  evident  that  in  consequence  of  the  partially 
arrested  pulmonary  circulation,  and  the  resulting  distension 

1  The  rapid  absorption  of  water  from  the  soft  tissues  is  well  shown  by  the 
speedy  removal  of  a  dropsical  effusion  under  the  hydragogue  action  of  elaterium  ; 
and,  on  the  other  hand,  the  rapid  diffusion  from  the  blood  into  the  tissues  is 
demonstrated,  when  within  a  few  hours  after  the  obstruction  of  the  gall-duct 
by  a  calculus,  the  urine  and  all  the  soft  tissues  become  deeply  bile-tinged. 

2  '  If  the  circulation  be  impeded  in  any  part  of  the  body,  and  it  is  prevented 
from  receiving  its  due  supply  of  oxygen,  the  metamorphosis  of  the  corpuscles 
will  likewise  be  impeded  and  rendered  imperfect,  the  matured  blood-corpuscles 
which  are  approaching  the  stage  of  solution  will  not  be'dissolved,  and  there  will 
consequently  be  an  accumulation  of  colouring  matter,  especially  of  ha>moglobin, 
which  is  the  most  abundant  pigment  in  the  natural  corpuscles.'-  Dr.  Franz 
Simon's  Animal  Chemistry,  Sydenham  Society's  Translation,  vol.  i.  p.  1G0. 
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of  the  systemic  veins  during  collapse,  the  loss  of  water  through 
the  intestinal  discharges  can  no  longer  be  compensated  by 
the  absorption  of  water  from  the  soft  tissues.  The  aqueous 
currents  are  now  reversed,  and  water  passes  from  the  gorged 
systemic  veins  into  the,  before,  partially  dehydrated  tissues. 
So  long  as  the  state  of  collapse  continues,  therefore,  the  dis- 
charges from  the  alimentary  canal  tend  to  increase  the  blood- 
thickening. 

There  is  yet  another  not  unlikely  co-operating  influence. 
The  extremely  contracted  pulmonary  arterioles  probably  act 
as  a  filter,  which  allows  the  more  liquid  part  of  the  blood  to 
pass  on  into  the  systemic  arteries  while  the  more  solid  consti- 
tuents are  retained  and  accumulate.1 

An  interesting  observation  of  Sir  Joseph  Lister's 2  on  the 
circulation  in  the  web  of  the  frog  lends  support  to  this  view. 
He  says  :  '  When  the  arteries  are  considerably  constricted  the 
blood  moves  more  slowly  through  the  capillaries  than  when 
the  tubes  of  supply  are  of  medium  size,  and,  at  the  same 
time,  the  narrowed  arteries  appear  to  filter  the  blood  more  or 
less  of  corpuscles,  which  are  found  in  smaller  numbers  in  pro- 
portion to  the  liquor  sanguinis  in  the  capillaries ;  and  if  the 
constriction  of  the  arteries  is  sufficiently  great,  the  web  is 
rendered  quite  pale,  in  consequence  of  the  small  number  of 
corpuscles  in  it;  which  nevertheless  continue  to  move  among  the 
tortuous  capillaries,  producing  in  the  field  of  the  microscope 
an  appearance  something  like  that  of  a  few  flies  playing  about 
in  a  room.  Finally,  if  the  arteries  are  completely  constricted, 
all  appearance  of  flow  in  the  capillaries  vanishes,  and  the  web 
has  a  wholly  ex- sanguine  aspect.' 

These  very  interesting  observations  of  Sir  Joseph  Lister 
should  help  us  to  see  with  the  mind's  eye  the  condition  of  the 
pulmonary  circulation  during  the  collapse  stage  of  cholera.  A 
considerable  narrowing  of  the  minutest  arteries  by  contrac- 

1  In  so  far  as  this  filtering  .action  of  the  pulmonary  arterioles  is  operative, 
it  will  probably  be  found  that  the  blood  which  passes  on  into  the  systemic 
arteries  is  of  less  specific  gravity  and  contains  a  less  proportion  of  solids  than 
the  blood  in  the  pulmonary  artery,  in  the  right  side  of  the  heart,  and  in  (he 
large  systemic  veins. 

"  On  the  Early  Stages  of  Inflammation,  Phil.  Trans.  1858,  p.  657. 
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tion  of  their  muscular  walls  lessens  the  onward  current  of 
blood  and  deprives  it  of  a  portion  of  its  more  solid  consti- 
tuents, which  consequently  accumulate  behind  the  obstruction, 
while  a  yet  further  contraction  of  the  arterioles  causes  a  final 
and  fatal  arrest  of  the  circulation. 

We  have  seen  that  blood-thickening,  to  an  equal  extent, 
occurs  in  cases  of  extreme  and  prolonged  apncea  and  in  the 
stage  of  choleraic  collapse.  The  physical  and  chemical  in- 
fluences which  are  common  to  these  two  pathological  states 
are— first,  the  transudation  of  water  through  the  systemic 
capillaries  resulting  from  the  venous  engorgement;  second, 
the  suspended  or  lessened  disintegration  and  consequent 
accumulation  of  the  red  corpuscles  and  other  solid  consti- 
tuents of  the  blood,  resulting  from  defective  oxidation ;  third, 
the  filtering  action  of  the  contracted  pulmonary  arterioles  upon 
the  blood. 

The  only  probable  source  of  blood-thickening  which  is 
peculiar  to  cholera  consists  in  the  continuance  of  the  intes- 
tinal discharges  during  collapse,  when  the  impeded  pulmo- 
nary circulation,  with  resulting  systemic  venous  engorgement, 
not  only  prevents  that  passage  of  water  from  the  soft  tissues 
into  the  blood  which  constantly  occurs  while  the  circulation 
is  free,  but  actually  determines  the  escape  of  fluid  in  the 
opposite  direction — namely,  from  the  blood  of  the  engorged 
systemic  veins  into  the  tissues.  A  comparison  of  the  condi- 
tions prevailing  in  choleraic  collapse,  and  in  cases  of  apncea, 
warrants  the  conclusion  that  the  intestinal  discharges,  even 
during  the  stage  of  choleraic  collapse,  are  the  least  influential 
amongst  the  causes  of  the  increased  density  of  the  blood  in 
that  disease.  One  not  infrequent  result  of  the  blood-thicken- 
ing, and  the  stasis  which  is  common  to  cases  of  cholera  collapse 
and  prolonged  apncea  is  that  coagula  form  in  the  pulmonary 
artery  and  the  right  side  of  the  heart  to  such  an  extent  as  to 
be  the  immediate  cause  of  death. 

The  true  explanation  of  the  difficulty  experienced  in  ob- 
taining a  flow  of  blood  by  venesection  during  collapse  is  not, 
;is  is  commonly  supposed,  that  the  blood  is  too  thick  to  flow, 
but  that,  in  consequence  of  the  impediment  in  the  pulmonary 
circulation  and  the  resulting   scanty  stream  through  the 
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arteries,  the  blood  in  the  systemic  veins  is  nearly  stagnant. 
That  this  is  the  true  explanation  is  proved  by  the  fact, 
often  observed  and  recorded,  that  when,  by  the  application  of 
warmth  and  friction  to  the  arm,  a  sufficient  outflow  of  blood 
is  obtained  to  lessen  the  distension  of  the  right  heart,  and  thus 
to  increase  its  contractile  power,  the  blood  escapes  from  the 
vein  in  a  fuller  and  more  forcible  stream  and  of  a  lighter  colour. 


SECTION  VIII. 
The  Physical  and  Chemical  Characters  of  the  Intestinal  Discharges. 

The  characters  of  the  intestinal  discharges  vary  according 
to  the  stage  of  the  disease.  In  the  primary  diarrhoea  stage 
they  are  bilious,  but,  being  more  or  less  diluted  with  water, 
they  have  a  dirty  white  or  yellowish  appearance.  In  the 
stage  of  collapse  they  are  colourless  and  flocculent ;  and,  hav- 
ing the  appearance  of  boiled  rice  suspended  in  water,  have 
been  designated  '  rice-water '  stools. 

During  the  stage  of  reaction  the  discharges  again  become 
bilious.  One  of  the  earliest  signs  of  reaction  is  the  appearance 
of  green  vomit,  the  yellow  bile  being  changed  to  green  by  the 
acid  secretions  of  the  stomach.  Soon  after  the  vomited  matter 
appears  green  the  stools  are  found  to  have  a  yellow,  bilious 
tinge. 

The  relative  proportion  of  solids  and  liquids  varies  con- 
siderably :  in  some  cases  the  stools  appear  to  consist  of  nearly 
pure  water,  and  it  is  probable  that,  when  the  patient  drinks 
much  water  without  vomiting,  this  liquid  dilutes  the  stools. 
In  other  cases  the  stools  passed  during  collapse,  after  the 
acute  watery  purging  has  ceased,  have  the  appearance  and 
consistence  of  jelly  or  blanc-mange.  I  have  seen  several  cases 
in  which  this  gelatinous  stuff,  having  a  peculiar  foetid  odour, 
has  been  brought  away  by  the  action  of  castor  oil ;  and  some 
cases  are  recorded  in  which,  copious  watery  purging  having 
occurred,  this  viscid  material  has  been  abundantly  present  in 
the  intestines  after  death. 

In  some  instances  the  earlier  stools  during  collapse  have  the 
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colour  of  port  wine.  The  dark  colour  is  believed  to  be  due  to 
the  presence  of  blood.  And  the  most  probable  explanation  of 
the  escape  of  this  venous  blood 'is  that  it  is  due  to  passive  en- 
gorgement of  the  systemic  veins  and  capillaries  consequent 
on  the  impeded  pulmonary  circulation ;  a  result  of  venous 
engorgement,  therefore,  similar  to  the  ecchymosis  beneath  the 
pleura  and  pericardium.  These  '  port-wine  '  stools  occurred  in 
four  of  the  cases  which  came  under  my  care  in  the  hospital  dur- 
ing the  epidemic  of  1854.  Of  these  cases,  two  were  fatal,  the 
other  two  recovered.  Occasionally  during  reaction  the  stools 
have  a  pink  tinge,  from  the  admixture  of  blood  ;  and  such  cases 
are  generally  fatal  by  continued  haemorrhage  and  exhaustion. 
Two  such  cases  occurred  amongst  my  patients  in  1854.  In 
both  cases  patches  of  ecchymosis  were  found  beneath  the 
mucous  membrane  of  the  small  intestines,  and  in  one  there 
were  similar  patches  in  the  descending  colon.  In  this  second 
case  the  '  port-wine '  stools  had  been  passed  during  the  early 
period  of  collapse,  and  the  pink  stools  during  reaction. 

The  presence  of  blood,  of  course,  renders  the  discharges 
more  or  less  coagulable  by  albumen-precipitants ;  but  this 
coagulability  is  a  rare  exception  to  a  general  rule ;  for  though 
it  is  the  custom  to  describe  the  cholera  stools  as  '  serous,'  it  is, 
as  Dr.  Parkes  observes,  'incorrect  to  speak  of  the  cholera  fluid 
as  the  serum  of  the  blood.  The  fluid  is  derived  from  the  serum, 
but  it  is  not  composed  of  all  its  ingredients ;  it  consists  of 
its  water,  and  of  its  salts,  with  a  very  small  proportion  of 
its  organic  elements ;  M  and  the  greatest  amount  of  albumen, 
except  in  the  rare  cases  of  actual  haemorrhage,  is  'very 
trifling.' 

In  some  '  rice-water '  stools  traces  of  bile-constituents  may 
be  detected  by  chemical  tests. 

The  '  rice-water '  stools  have  a  peculiar  and  characteristic 
odour,  which  Dr.  Mackintosh  compared  to  that  produced  by 
macerating  fish  in  water.  The  odour  chiefly  resides  in  the 
more  solid  portions ;  it  is  greater  in  proportion  to  the  number 
of  flocculi,  and  it  is  especially  strong  in  the  flaky  gelatinous 
stools  before  mentioned.  Some  flocculi  are  entirely  composed 
of  intestinal  epithelium  which  has  been  shed  by  a  desquama- 

1  London  Journal  of  Medicine,  vol.  i.  p.  184. 
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tive  process  during  life ;  but  in  most  stools  no  entire  epithe- 
lium can  be  found. 

It  has  been  conclusively  proved  that  the  denudation  of  the 
villi  upon  which  some  pathologists  have  based  their  theory  of 
collapse,  is  a  result  of  maceration  in  the  intestinal  fluids  after 
death.1 

In  the  process  of  desquamation  which  occurs  during  life 
the  old  cells  are  displaced  by  new  ones  formed  beneath  (as  in 
the  cutaneous  and  renal  desquamation  of  scarlet  fever)  and 
the  mucous  surfaces  are  not  thereby  denuded.  That  the 
choleraic  affection  of  the  bowels  is  a  heat-making  or  inflam- 
matory process  is,  as  Mr.  Simon 2  says,  conclusively  proved 
by  the  fact  that  while  the  axillary  thermometer  shows  a  tem- 
perature perhaps  little  above  90°  F.,  the  instrument  in  the 
rectum  or  vagina  indicates  a  temperature  some  degrees  above 
the  normal. 


SECTION  IX. 
The  Stage  of  Eeaction  with  or  without  Consecutive  Fever. 

One  of  the  earliest  indications  of  reaction  after  collapse  is 
a  less  sunken  appearance  of  the  eyes  ;  and  with  this  is  always 
associated  a  return  of  the  pulse,  when  it  has  before  been  im- 
perceptible, or  an  increase  in  the  volume  and  power  of  the 
previously  small  and  feeble  pulse.  The  blood  is  now  beginning 
to  pass  more  freely  through  the  lungs,  bringing  with  it  an  in- 
creased supply  of  oxygen ;  the  temperature  rises,  and  the  colour 
of  the  skin  improves  ;  the  backward  venous  engorgement  gives 
place  to  an  increased  arterial  supply,  which,  restoring  the  red 
colour  to  the  cheeks  and  lips,  forms  a  pleasant  contrast  to 
the  cadaverous  appearance  which  it  displaces.  The  expired  air 
now  contains  its  full  proportion  of  carbonic  acid.  Twining 
found  3  that  during  reaction  the  expired  air  contained  from 
3*5  to  4  per  cent,  of  carbonic  acid,  and  sometimes  more  than 
that  amount.  The  restored  secretion  of  the  liver  is  indicated 
by  the  appearance  of  green  vomit,  and,  somewhat  later,  by 

1  Drs.  Parkes  and  Gairdner  in  Medical  Times  and  Gazette,  August  and 
September,  1866. 

-  Nivlh  Report,  p.  511.  3  Op.  cit,  p.  15. 
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yellow  bile-tinged  stools.  The  continuance  of  the  gastro- 
intestinal discharges,  to  a  greater  or  less  amount,  is  a  con- 
stant phenomenon  during  reaction. 

The  danger  is  not  passed  with  the  occurrence  of  reaction, 
and  the  risk  of  serious  complications  is  greater  in  proportion 
to  the  degree  and  the  duration  of  the  previous  collapse,  during 
which  the  normal  proportion  of  the  blood-constituents  has 
been  seriously  deranged.  The  accumulated  unoxidised  mate- 
rials now,  with  the  restored  freedom  of  the  circulation, 
undergo  a  rapid  process  of  oxidation,  and  the  safety  of  the 
patient  depends  mainly  upon  the  free  escape  of  these  oxidised 
products  through  their  proper  excretory  channels.  The  two 
chief  sources  of  danger  now  are— the  occurrence  of  pulmonary 
congestion,  and  a  defective  or  suppressed  secretion  of  urine. 

One  of  the  earliest  signs  of  pulmonary  congestion  is  a 
slight  return  of  sinking  of  the  eyes,  with  a  diminution  of  the 
power  and  volume  of  the  pulse,  and  a  slight  fall  of  tempera- 
ture ;  symptoms  indicative  that  the  flow  of  blood  through  the 
lungs  is  again  impeded.  There  is  dulness  on  percussion  over 
the  bases  of  the  lungs,  with  more  or  less  extensively  diffused 
crepitation.  The  breathing  is  either  hurried  or  it  is  slow  and 
laboured,  and  there  is  more  or  less  drowsiness,  which  may 
gradually  deepen  into  fatal  coma. 

The  condition  of  the  lungs  after  death,  in  striking  contrast 
with  their  appearance  in  the  collapse  stage,  is  one  of  extreme 
capillary  engorgement.  They  contain  a  large  amount  of  blood 
and  serum,  they  are  of  dark  colour,  their  weight  is  much  in- 
creased, and  they  collapse  but  slightly  when  the  chest  is 
opened.  In  some  cases  this  condition  of  capillary  engorge- 
ment passes  into  one  of  pneumonic  consolidation. 

The  urine  which  is  first  passed  during  reaction  almost 
invariably  contains  albumen,  and  deposits  a  sediment  contain- 
ing hyaline  and  epithelial  casts.  In  most  cases  the  albumen 
disappears  after  a  few  days.  The  secretion  of  urine  is  usually 
scanty  until  the  previously  dehydrated  tissues  have  reclaimed 
the  water  of  which  they  had  been  deprived.  A  complete  sup- 
pression of  urine  at  this  stage  is  a  very  grave  condition,  and 
is  soon  followed  by  the  usual  results  of  uremia -delirium, 
drowsiness,  convulsions,  and  coma. 
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Tho  occurrence  of  these  grave  complications  during  re- 
action is  certainly  more  frequent  when  opiates  and  alcoholic 
stimulants  have  been  given  during  the  earlier  stages  of  the 
disease.  I  have  before  mentioned  that  the  occasional  occur- 
rence of  pink  blood-tinged  stools  during  reaction  is  usually  a 
sign  of  fatal  import. 

It  is  obvious  that  the  previous  existence  of  organic  disease, 
especially  of  disease  affecting  the  heart,  or  lungs,  or  kidneys, 
greatly  increases  the  danger  during  reaction. 


SECTION  X. 
Prognosis. 

The  prognosis  in  choleraic  attacks  depends  upon  a  variety 
of  circumstances,  some  of  the  chief  of  which  I  will  now  indi- 
cate. 

The  Stage  of  the  Disease. — In  the  diarrhoea  stage  the  pro- 
gnosis is  much  influenced  by  the  treatment  adopted.  The 
unfavourable  result  of  the  repressive  opiate  treatment  is  con- 
spicuously shown  by  MM.  Briquet  and  Mignot ;  13  per  cent, 
of  whose  cases  passed  from  the  diarrhoea  stage  into  col- 
lapse.1 On  the  other  hand,  of  the  numerous  cases  of  diarrhoea 
that  I  have  seen  treated  by  evacuants  during  the  last  two 
epidemics,  many  of  them  of  a  most  severe  type,  not  one  has 
passed  into  collapse. 

Drs.  M'Cloy  and  Eobertson,  in  their  most  able  and  inte- 
resting paper,2  which  has  received  far  less  attention  than  it 
deserves,  give  the  results  of  their  experience  in  the  treatment 
of  diarrhoea  during  the  epidemic  of  1866  in  the  following 
terms : 3  '  Our  experience  of  diarrhoea  was  very  extensive. 
Several  thousand  cases  came  under  our  observation  in  the 
different  dispensaries  connected  with  the  West  Derby  Union 
and  in  the  Liverpool  Parish  Infirmary.  Among  these  were 
doubtless  many  that  would  have  recovered  under  any  mode  of 
treatment  or  by  the  vis  meclicatrix  naturce  alone.  But  there 
were  many,  too,  of  a  most  severe  choleraic  type.    The  trcat- 

1  See  antca,  p.  100.  -  Med.-Chir.  Trans.,  vol.  50.         -1  P.  ISO. 
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merit  adopted  was  generally  evacuant  in  its  nature,  and  con- 
sisted in  the  administration  of  castor  oil,  calomel,  rhubarb, 
or  magnesia.  In  every  case  relief  was  afforded  "pleasantly, 
quickly,  and  safely."  It  was  seldom  that  more  than  two  or 
three  doses  of  oil  were  required.  We  found  the  ordinary  fluid 
magnesia  a  safe  and  active  aperient  in  the  diarrhoea  of  infants. 
We  never  saw  a  diarrhoea  patient  treated  with  evacuants  from 
the  commencement  of  his  attack  require  subsequent  removal 
to  the  hospital.' 

It  must  often  have  happened  that  when  diarrhoea  patients 
have  been  treated  at  their  own  homes,  the  disease  has  been 
perpetuated  and  aggravated  by  continued  exposure  to  the  ex- 
citing cause  of  the  malady — namely,  contaminated  air  or 
water.  In  the  case  of  patients  removed  from  their  unhealthy 
surroundings,  admitted  into  a  well-regulated  hospital,  and 
treated  promptly  by  evacuants,  it  will  rarely,  if  ever,  happen 
that  the  disease  passes  on  to  the  collapse  stage. 

In  the  stage  of  full  collapse,  the  prognosis  is  incalculably 
more  grave,  and  the  mortality  under  any  system  of  treatment 
will  be  large.  With  our  present  knowledge  of  the  pathology 
of  collapse  we  can  fully  appreciate  the  danger  which  attends 
that  condition.  The  impeded  pulmonary  circulation  interferes 
with,  and  in  extreme  cases  entirely  arrests,  the  elimination  of 
the  poison,  and,  in  proportion  to  its  degree  and  duration, 
destroys  the  normal  proportion  and  balance  of  the  blood- 
constituents  ;  thus  increasing  the  risk  of  serious  and  often 
destructive  consecutive  fever.  When,  in  consequence  of  con- 
tinued exposure  to  the  exciting  cause  of  the  disease,  diarrhoea 
has  existed  for  some  days  before  the  onset  of  collapse,  the 
exhausted  patient  is  much  less  likely  to  recover  than  one  in 
whom  the  collapse  has  come  on  earlier. 

When  the  diarrhoea  has  been  thus  prolonged,  the  mucous 
membrane  of  the  intestine  is  often  structurally  changed,  and 
fatal  haemorrhage  from  the  bowels  is  apt  to  occur  during  re- 
action. 

80  long  as,  during  collapse,  the  discharges  are  not  entirely 
arrested  there  is  ground  for  hope  that  reaction  will  occur ;  on 
the  other  hand,  their  entire  cessation  greatly  aggravates  the 
danger.  The  arrest  of  the  alvine  discharges  may  be  due  either 
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to  the  more  or  less  complete  cessation  of  secretion,  in  conse- 
quence of  extreme  obstruction  of  the  pulmonary  circulation, 
or  to  a  paralysing  over-distension  of  the  bowel  by  the  copious 
effusion  of  the  choleraic  secretions.  If,  in  this  condition,  the 
attempts  to  stimulate  the  bowel  to  expel  its  contents  are 
unsuccessful  the  result  is  inevitably  fatal. 

When,  during  collapse,  the  obstruction  to  the  pulmonary 
circulation  does  not  exceed  a  certain  degree,  the  breathing  is 
usually  slow  and  shallow,  but  in  cases  of  extreme  obstruction 
with  extinction  of  the  radial  pulse  the  respiration  becomes 
rapid  and  laborious  ;  and  unless  the  circulation  can  be  set  free 
by  venesection  or  by  hot  injection  into  a  vein  it  soon  comes  to 
a  fatal  stop. 

Consecutive  fever  is  generally  severe  and  prolonged  in  pro- 
portion to  the  degree  and  duration  of  the  previous  collapse,  and 
it  is  more  frequent  and  more  fatal  amongst  those  who,  in  the 
earlier  stages  of  the  disease  have  been  treated  by  opium  and 
alcoholic  stimulants.  The  two  chief  sources  of  danger  during 
this  stage  are — congestion  of  the  lungs,  with  resulting  dys- 
pnoea and  drowsiness,  passing  into  coma ;  and  congestion  of 
the  kidneys,  with  suppression  of  urine  and  uraemia. 

Age  has  great  influence  on  the  mortality,  which  is  much 
greater  amongst  the  very  young  and  the  very  aged  than  in 
the  intermediate  periods  of  life. 

Habitual  intemperance  greatly  increases  the  danger  of  a 
choleraic  attack ;  and  it  is  obvious  that  those  who  have  been 
weakened  by  insufficient  food  and  destitution  are  more  likely 
to  succumb  to  the  disease. 

Organic  Disease. — The  mortality  is  always  great  amongst 
those  in  whom  there  exists  some  organic  disease — whether  of 
the  heart,  or  lungs,  or  liver,  or  kidneys,  or  of  the  alimentary 
canal. 

Period  of  the  Epidemic— II  has  often  been  observed  that 
those  cases  which  occur  at  the  first  outbreak  of  an  epidemic 
are  of  a  more  severe  and  intractable  character  than  those 
occurring  at  a  later  period  ;  but  this,  like  most  other  rules, 
is  not  without  exceptions;  and  the  prognosis  in  each  case 
must  be  mainly  deduced  from  the  antecedents  and  the  present 
condition  of  the  patient. 
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Statistics  unaccompanied  by  some  details  as  to  the  cha- 
racter of  the  symptoms  and  the  various  remedies  employed 
afford  but  an  imperfect  index  of  the  mortality  under  various 
modes  of  treatment.  Such  particulars  are  given  by  Drs. 
M'Cloy  and  Eobertson,  and  their  paper  is  therefore  of  extreme 
value.  They  had  under  their  care  in  the  Liverpool  Parish 
Infirmary  375  cases  of  choleraic  collapse.  Of  these,  91  were 
treated  by  astringents, "  hypodermic  injections,  and  alcoholic 
stimulants,  with  a  mortality  of  71-42  per  cent. ;  87  had  castor 
oil,  with  liberal  use  of  food  and  alcohol,  and  of  these  41-37  per 
cent,  died  ;  197  had  castor  oil  alone,  with  little  or  no  alcoholic 
stimulants  or  food  of  any  kind  until  reaction  was  fairly  estab- 
lished, and  of  these  30-45  per  cent,  only  died.  The  second 
and  third  class  of  cases  were  treated  simultaneously,  and  the 
authors  express  their  conviction  that  the  combination  of 
castor  oil  with  large  quantities  of  alcoholic  stimulants,  beef- 
tea,  arrowroot,  &c,  '  was  almost  as  faulty  a  combination  as 
would  have  been  that  of  castor  oil  with  powerful  astringents.' 

During  the  epidemic  of  1854,  37  cases  of  choleraic  collapse 
came  under  my  care  in  King's  College  Hospital ;  they  were 
all  treated  by  castor  oil,  and  there  were  23  recoveries  to  14 
deaths.  During  the  same  epidemic  17  cases  of  choleraic 
diarrhoea  on  the  verge  of  collapse  were  admitted,  and  rapidly 
recovered  under  the  same  treatment.  These  favourable  results, 
occurring  at  a  time  when  I  had  no  definite  idea  of  the  nature 
of  choleraic  collapse,  and  under  a  treatment  somewhat  roughly 
carried  out,  convinced  me  that  recovery  from  collapse  occurs 
not  by  the  arrest,  but  by  the  continuance  of  the  discharges 
until  reaction  has  set  in,  when,  of  course,  they  gradually  cease.1 

During  the  last  epidemic  of  1866  I  again  had  charge  of  the 
cholera  wards,  and  I  adopted  the  same  plan  of  treatment,  but 
with  much  more  caution,  and  guided  by  the  knowledge  which, 
in  the  meantime,  I  had  acquired  of  the  pathology  of  the  disease. 
I  have  related  my  experience  of  that  epidemic  in  a  clinical 
lecture  which  was  published  in  the  British  Medical  Journal.2 
Only  21  cases  of  cholera  with  collapse  were  admitted,  and  IB 

1  Full  particulars  of  those  54  cases  arc  given  in  my  work,  On  Epidemic 
Diarrhcea  and  Cholera,  1885. 
-  November  10,  186(1. 
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of  these  were  fatal  This,  us  a  mere  statistical  statement, 
appears  to  be  anything  but  a  favourable  result ;  but  I  am  con- 
fident that  no  one  who  saw  the  cases  thought  that  a  getter 
result,  if  so  good,  could  have  been  obtained  by  any  other 
method  of  treatment.  It  so  happened  that  amongst  this  small 
number  of  cases  the  majority  were  of  so  desperate  a  cha- 
racter when  admitted  as  to  be  beyond,  the  reach  of  any  known 
remedies.  The  following  strictly  accurate  and  impartial  state- 
ment by  an  anonymous  reporter  appeared  in  the  Lancet : 1 

'  Twenty-one  cases  of  cholera  have  been  admitted  under  Dr. 
Johnson's  care  during  the  present  epidemic.  There  have  beei] 
8  recoveries  and  13  deaths.  Of  the  13  deaths,  6  occurred  during 
collapse,  7  after  reaction.  All  the  cases  were  treated  by  eva- 
cuant  doses  of  castor  oil.  It  is  remarkable  that  in  four  out  of 
the  six  cases  fatal  during  collapse  there  was  neither  vomiting 
nor  purging  after  the  patients  came  under  treatment ;  in  two 
of  these  four  cases  death  occurred  within  an  hour  after  admis- 
sion. In  all  the  fatal  cases  the  disease  was  of  extreme  severity, 
the  patients  being  for  the  most  part  pulseless  when  admitted ; 
and  in  a  large  proportion  of  the  cases  there  were  specially  un- 
favourable circumstances  which  rendered  them  nearly  hopeless 
from  the  first.  We  give  brief  particulars  of  the  seven  cases 
which  were  fatal  during  reaction. 

'An  infant  18  months  old  rallied  from  extreme  collapse, 
then  got  congestion  of  the  lungs,  with  drowsiness  and  convul- 
sions. A  woman  aged  47,  but  looking  much  older,  had 
been  a  great  invalid  (as  her  husband  said)  all  her  life.  For 
seventeen  hours  before  admission  she  had  been  profusely 
purged.  When  admitted  she  was  pulseless ;  vomiting  and 
purging  had  ceased,  but  the  intestines  were  painfully  distended 
with  fluid.  With  great  difficulty  the  bowels  were  emptied  by 
castor  oil,  to  which  on  two  occasions  croton  oil  was  added, 
aided  by  enemata.  She  made  an  imperfect  rally,  the  tem- 
perature rose  from  94*6  to  98*6;  then  she  quickly  died  with 
pulmonary  engorgement  and  dyspnoea.  Then  there  occurred 
three  cases  in  one  family— three  sisters,  aged  respectively 
5,  6,  and  9  years.  The  children  had  been  ill  fed  and  ill 
lodged,  and  were  strumous.   They  all  rallied  from  collapse, 

1  November  17,  1.8C>(>. 
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which  in  two  cases  had  been  of  extreme  severity,  and  all  died 
comatose  after  reaction.  In  the  two  younger  children  there 
was  advanced  Bright's  disease  of  the  kidneys,  the  organs  being 
in  an  extreme  stage  of  fatty  degeneration,  pale  and  wax- 
like ;  in  the  other  child  there  was  mesenteric  disease. 

''a  man  aged  23,  of  weak  intellect,  had  been  very  poorly 
fed,  and  had  a  chronic  nicer  on  his  leg  in  a  most  offensive 
condition.  He  was  pulseless  and  in  extreme  collapse  for 
many  hours,  and  repeated  doses  of  castor  oil  excited  only 
very  moderate  purging.  An  unsuccessful  attempt  was  made 
to  inject  hot  water  into  a  vein ;  he  made  an  imperfect  rally 
and  died  twenty-four  hours  after  his  admission. 

'  The  last  case  was  that  of  a  widow  who  had  been  over- 
worked to  support  her  seven  children.  There  had  been  very 
copious  vomiting  and  purging  for  some  days  before  her  ad- 
mission. When  admitted  at  6  p.m.  on  October  12  she  was 
pulseless  and  in  extreme  collapse.  There  had  been  no  action 
of  the  bowels  since  1  p.m.  At  8  p.m.  Dr.  Johnson  saw  her. 
Four  ounces  of  oil  had  been  given,  but  neither  vomiting 
nor  purging  had  occurred.  There  was  urgent  dyspnoea  with 
severe  pain,  apparently  over  the  right  cavities  of  the  heart.  It 
appeared  that  injection  into  the  veins  afforded  the  only  hope 
of  relief,  and  forty-two  ounces  of  water  at  118°  F.  were  slowly 
injected.  The  pulse  returned  after  the  injection,  and  there 
was  some  relief  from  dyspnoea  and  the  pain  over  the  heart ; 
but  the  effect  of  the  injection  was  much  less  than  had  been 
anticipated,  and  she  died  at  four  o'clock  the  following  morning, 
ten  hours  after  her  admission.  She  vomited  occasionally  after 
the  injection,  but  there  was  no  evacuation  of  the  bowels  while 
she  was  in  the  hospital.  After  death  a  firm  decolourised  clot 
of  fibrin  was  found  adhering  to  the  inner  surface  of  the 
right  ventricle,  near  the  apex,  and  extending  some  inches  into 
the  pulmonary  artery.  This  clot  had  evidently  been  formed 
during  life,  and  probably  before  the  injection  into  the  vein. 
It  must  have  obstructed  the  circulation,  not  only  by  the  space 
which  it  occupied  in  the  artery,  but  also  by  preventing  the 
closure  of  the  semilunar  valves;  hence  probably  the  painful 
distension  of  the  right  cavities  of  the  heart  and  the  small 
amount  of  relief  afforded  by  the  hot  injection  into  the  vein.' 
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I  may  add  that  there  was  nothing  in  my  experience  of  the 
last  epidemic  to  lessen  my  faith  in  the  efficacy  of  the  evacuant 
principle  of  treatment,  if  only  the  condition  of  the  patients 
he  not  such  as  to  place  them  beyond  the  reach  of  all  known 
remedial  measures. 

It  is  quite  certain  that  not  one  of  these  patients  died  from 
excessive  purging.  It  will  be  seen  that  in  five  of  the  cases 
there  were  no  alvine  evacuations  after  the  patients  entered  the 
hospital ;  it  will  also  be  seen  that  in  seven  cases  death  occurred 
not  in  the  stage  of  collapse,  but  in  the  after  stage  of  reaction. 
To  those  practitioners  who  look  upon  cholera  as  a  flux,  the 
arrest  of  which  is  the  main  object  of  treatment,  it  will  appear 
a  startling  assertion  that  the  immediate  cause  of  death  in  a 
large  proportion  of  cases  is  either  a  more  or  less  complete 
arrest  of  the  secretion  into  the  bowel,  in  consequence  of  the 
block  in  the  pulmonary  circulation,  or  a  loss  of  the  power  to 
expel  the  secretions  which  have  accumulated  in,  and  caused  a 
paralysing  over-distension  of  the  bowel ;  a  form  of  bowel- 
obstruction  which,  without  doubt,  is  often  increased,  if  not 
entirely  caused,  by  the  benumbing  influence  of  opium  in  the 
earlier  stages  of  the  disease. 

It  is  obvious  that  in  order  to  fairly  test  the  efficacy  of  the 
evacuant  treatment,  the  patient  must  be  submitted  to  that 
treatment  from  the  very  commencement  of  the  malady. 
When  patients  who  have  been  treated  in  the  earlier  stages  by 
opium  and  other  astringents  are  not  subjected  to  the  evacuant 
treatment  until  they  have  passed  into  a  state  of  all  but  hope- 
less collapse,  the  result  is  to  bring  upon  this  plan  of  treat- 
ment the  discredit  which  really  belongs  to  the  earlier  and 
opposite  method.  That  was  the  disadvantageous  position  in 
which  I  was  placed  in  having  to  undertake  the  treatment  of 
the  few  cases  of  choleraic  collapse  that  came  under  my  care 
in  1866. 
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SECTION  XI. 
The  Treatment  of  Cholera  and  Choleraic  Diarrhoea. 

Exactly  a  century  ago,  in  1787,  Mr.  Duffin,  an  Indian 
surgeon,  described  his  treatment  of  cholera  in  the  following 
terms : 1  '  I  have  found  no  medicine  equal  to  the  castor  oil, 
as  it  carries  off  the  putrid  colluvies  without  irritating  the  in- 
testinal canal,  which  even  the  mildest  purgatives  in  some 
measure  do;  whereas  the  oil  sheathes  the  internal  coats, 
and  blunts  the  irritating  matter.  I  have  always  observed  the 
spasms  to  abate  when  the  oil  has  operated ;  but  frequently  it 
is  necessary  to  repeat  the  dose  two  or  three  times  in  a  day, 
when  the  spasms  return.  Opiates,  in  most  cases  where  the 
nervous  system  is  affected,  are  found  useful,  but  in  the  cholera 
they  ought  to  be  used  with  great  caution,  and  never  while 
there  is  the  least  apprehension  of  putridity.  As  long  as  the 
spasms  continue,  there  is  a  certainty  of  offending  matter  in 
the  primes  vice,  which,  if  locked  up  by  the  opiates,  even  for 
one  hour,  too  often  a  fatal  mortification  ensues.' 

This  common-sense  treatment  of  cholera  was  based  upon 
the  observation  of  the  fact  that  the  intestinal  discharges  are 
of  a  putrid  character,  with  the  obvious  inference  that  their 
retention  within  the  alimentary  canal  must  be  attended  with 
danger. 

Until  epidemic  cholera  first  appeared  in  Europe  in  1831-2, 
it  was  the  usual  practice  in  India,  while  giving  opium  occa- 
sionally to  relieve  the  painful  spasms,  to  give  purgatives 
habitually  to  bring  away  the  offensive  morbid  secretions. 
Annesley  particularly  insists  upon  the  importance  of  clearing 
away  the  peculiar  whitish,  putrid,  viscid  secretion  which  con- 
stitutes, in  fact,  the  more  solid  portion  of  the  rice-water  stool, 
and  which  is  often  found  in  great  quantities  in  the  intestines 
after  death;  and  he  expresses  his  conviction  that  a  relapse  has 
frequently  been  occasioned  by  its  retention  within  the  bowel.2 

The  fact  that  in  many  instances  the  treatment  adopted  by 
those  earlier  practitioners  was  a  combination  of  opiates  with 

1  Scot's  Report  on  the  Epidemic  Cholera,  Madras,  p.  239. 

2  Annesley  Sketches,  p.  1G9. 
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purgatives,  renders  their  writings  the  more  instructive,  since 
it  appears,  on  a  careful  study  of  their  cases,  that  in  propor- 
tion as  the  opiates  or  the  purgatives  prevailed  the  mortality 
was  increased  or  lessened.  In  not  one  of  the  writings  of  the 
earlier  Indian  practitioners  is  there  the  slightest  indication 
that  they  gave  opium  for  the  purpose  of  arresting  the  dis- 
charges. This  repressive  opiate  treatment  was  suggested  by 
the  erroneous  theory  that  the  discharges  are  the  essential 
cause  of  collapse,  instead  of  heing,  as  we  now  know  them  to 
he,  as  essential  a  part  of  the  process  of  recovery  as  is  the 
cutaneous  eruption  in  the  case  of  small-pox. 

Dr.  Parkes,  writing  sixty  years  after  Mr.  Duffin,  before 
quoted,  '  cannot  account  for  the  astounding  success  which 
attended  the  practice  of  several  gentlemen  in  the  earlier 
periods  in  India.  One  gentleman  saved  98  out  of  100; 
another,  88  out  of  90;  and,  although  it  is  ohvious  that  in 
some  of  these  cases  those  cured  were  of  simple  pseudo-cholera, 
with  a  full  pulse  and  a  warm  skin,  yet  in  other  examples,  it 
must  he  concluded,  the  cases  were  really  authentic  examples 
of  the  algide  cholera,  and  yet  the  mortality  was  not  more  than 
25  to  35  per  cent.  I  therefore  conclude  that  the  epidemics 
I  witnessed  were  above  the  ordinary  degree  of  severity,  and 
the  mortality  proportionally  great.'  1 

It  does  not  appear  to  have  occurred  to  Dr.  Parkes  that 
his  own  comparatively  unfavourable  results  might  be  due  to 
the  different  operation  of  purgatives  given  to  remove  offensive 
secretions,  and  opiates  given  with  the  object  of  preventing 
their  escape,  which  latter  was  the  practice  of  Dr.  Parkes. 

It  cannot  but  appear  surprising  to  any  unprejudiced 
observer  that  practitioners  should  have  been  so  blinded  by 
theory  as  not  to  see  that  the  practice  of  preventing  the  escape 
of  the  offensive  morbid  secretion  by  opiates  must  be  dangerous. 
So  far  as  I  know,  the  history  of  medicine  affords  only  one 
similar  example  of  theory  leading  to  the  general  adoption  of 
a  practice  which  common-sense,  apart  from  theory,  would 
have  condemned  as  unreasonable  and  injurious.  I  allude  to 
the  theory  which  assumed  that  the  maturation  of  the  pustules 
of  small-pox  required  that  the  patient  should  be  kept  in  a 
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heated  atmosphere  ;  to  ensure  which,  not  only  was  he  covered 
by  heaps  of  bed-clothes,  hut  the  doors  and  windows  were 
kept  carefully  closed.  The  result  of  this  systematic  and  en- 
forced neglect  of  ventilation  obviously  was,  that  the  poison 
which  was  thrown  off  from  the  patient's  skin  re-entered 
his  system  through  the  lungs,  and  the  mortality  was  very 
great.  Sydenham  reversed  all  this ;  he  insisted  upon  the 
tree  ventilation  of  the  small-pox  chamber ;  and  the  result  was 
a  greatly  reduced  mortality.  He  did  not,  however,  effect  this 
reform  without  incurring  the  displeasure  and  opposition  of 
his  contemporaries.  'I  venture  to  assert,'  he  said,  'that  the 
physician  who  has  much  to  do  with  small-pox  runs  many 
risks  with  his  reputation.  The  vulgar  are  ever  in  the  habit 
of  ascribing  deaths  to  the  ofneiousness  of  the  attendants ; 
whilst  physicians  themselves  catch  greedily  at  opportunities 
for  slander.  They  make  out  their  case  before  incompetent 
judges  and  procure  most  uncharitable  verdicts.  They  act 
thus  in  order  that  they  may  build  up  a  name  for  themselves 
upon  the  ruined  reputation  of  others — a  proceeding  disgrace- 
ful to  even  honest  artisans,  doubly  disgraceful  to  scholars.' 1 

Xow  surely,  the  pernicious  practice  for  the  abolition  of 
which  Sydenham  had  to  fight  so  hard  against  the  deeply- 
rooted  prejudice  of  his  contemporaries,  was  in  no  degree  more 
irrational  or  mischievous  than  that  of  treating  cholera  by 
opiates;  with  the  avowed  object  of  preventing  the  drain  of 
water  from  the  system,  but  with  the  inevitable  risk  of  re- 
taining putrid  and  poisonous  secretions ;  and  thus  often  con- 
verting a  mild  and  readily  curable  form  of  disease  into  a  severe 
and  intractable  one. 

In  no  stage  of  choleraic  disease  are  the  beneficia  effects  of 
the  evacuant  plan  and  the  ill  results  of  the  repressive  opiate 
treatment  more  conspicuously  shown  than  in  the  diarrhoea 
stage.  The  least  of  the  evil  consequences  of  attempting  to 
arrest  choleraic  diarrhoea  by  opium  is  that  of  prolonging  the 
disease  and  causing  more  or  less  pain  and  distension  of  the 
bowels,  with  a  coated  tongue,  headache,  and  fever. 

The  two  following  cases,  amongst  many  similar  which  I 

1  The  works  of  Sydenham,  translated  by  Dr.  E.  G.  Latham  for  the  Sydenham 
Society,  vol.  i.  p.  1:57. 


100 


FJ'TD EMIC  CJJOL  ERA 


[chap.  VI. 


saw  during  the  epidemic  of  1854  may  serve  as  illustrations  of 
this  form  of  malapraxis. 

An  eminent  surgeon,  Sir  W.  F.,  was  seized  with  diarrhoea 
immediately  after  his  return  to  town  at  the  end  of  September, 
and  he  endeavoured  to  cut  short  the  attack  by  opium.  He 
first  took  ten  drops  of  laudanum;  the  diarrhoea  continued, 
and  he  repeated  the  dose,  but  without  benefit.  He  then  had 
an  opiate  injection,  but,  the  purging  going  on,  he  next  took 
a  compound  soap  pill.  In  the  meantime  he  had  been  so  dis- 
composed by  the  disease  and  its  unsuccessful  treatment  that 
he  passed  two  restless  nights ;  his  face  was  pale,  his  tongue 
coated,  and  he  had  severe  griping  pains  in  the  bowels,  for 
the  relief  of  which  I  persuaded  him  to  take  a  dose  of  castor 
oil,  which  he  afterwards  repeated  with  great  benefit.  The 
result  of  this  attempt  to  arrest  a  diarrhoea  by  opium  while 
the  intestines  contained  offensive  morbid  secretions  was  a 
serious  derangement  of  health  extending  over  a  period  of 
nearly  a  week. 

Another  practitioner  consulted  me  for  a  diarrhoea  which 
had  continued  for  a  week  in  spite  of  opiates  and  almost  every 
variety  of  astringent.  Feeling  very  unwell,  he  had  become 
extremely  nervous  about  himself,  and  was  afraid  to  go  near  a 
case  of  cholera  lest  he  should  take  the  disease.  I  advised  him 
to  take  a  table-spoonful  of  castor  oil,  which  acted  twice,  and 
the  diarrhoea  then  ceased. 

In  contrast  with  these  two  cases  of  diarrhoea  prolonged 
and  aggravated  by  opiates,  and  ultimately  arrested  by  an 
evacuant  dose,  I  give  the  two  following  cases,  in  which  the 
evacuant  was  given  at  the  commencement  of  the  attack. 

In  the  midst  of  the  epidemic  of  1854,  when  I  was  in  almost 
constant  attendance  upon  cholera  cases,  I  was  seized  with 
diarrhoea  at  one  o'clock  in  the  morning.  There  was  much 
pain  and  commotion  in  the  bowels,  and  two  copious  liquid 
stools  occurred  in  quick  succession.  After  the  second  stool  I 
took  a  table-spoonful  of  castor  oil;  the  dose  acted  twice  before 
breakfast.  I  went  to  work  as  usual  during  the  day,  remained 
quite  well,  and  had  no  further  action  of  the  bowels  for  two  days. 

The  following  more  severe  attack  is  related  by  the  patient 
himself,  one  of  my  hospital  assistants. 
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'  I  was  in  my  usual  state  of  health  up  to  the  evening  of 
September  4,  and,  having  taken  a  particular  interest  in  the 
cholera  patients  in  our  hospital,  I  had,  for  three  or  four  days  ' 
previous  to  my  being  taken  ill,  almost  lived  in  the  wards 
allotted  to  these  patients. 

'  On  Monday  night,  at  about  eleven  o'clock,  I  awoke  with 
violent  pain  and  spasm  in  my  stomach,  and  a  most  distressing 
state  of  oppression,  with  an  inclination  to  vomit.  These  symp- 
toms were  quickly  followed  by  cramps  in  my  hands  and  feet.  I 
at  once  got  up  and  took  an  emetic,  and  as  soon  as  the  vomiting 
which  it  excited  had  ceased  I  took  an  ounce  of  castor  oil.  In 
about  half  an  hour's  time  I  was  violently  purged,  and  so  much 
relief  did  I  experience  from  it,  that  I  repeated  the  dose  of 
castor  oil  during  the  following  hour.  From  this  time  until 
eight  o'clock  in  the  morning  I  was  purged,  and  vomited  so 
frequently  that  I  became  quite  exhausted ;  yet  I  suffered  little 
pain,  and  had  lost  that  dreadful  sense  of  oppression  to  which 
I  before  alluded.  I  then  had  two  hours'  sleep,  and  awoke 
much  refreshed. 

'  Throughout  the  day  my  bowels  were  opened  several  times, 
and  I  vomited  once  or  twice  after  taking  food ;  but  in  the 
evening  I  went  down  to  Blackheath,  passed  a  most  comfortable 
night  there,  and  the  next  day  returned  to  town  ready  to 
resume  my  duties,  although  much  pulled  down  by  my  severe 
though  short  illness.' 

<C.  N.  M.,  M.E.C.S. 

•  King's  College  Hospital,  Sept.  1854.' 

'  The  dreadful  sense  of  oppression '  was  probably  due  to  the 
commencing  embarrassment  of  the  pulmonary  circulation  by 
the  action  of  the  cholera  poison ;  from  this  he  was  speedily 
relieved  by  his  prompt  recourse  to  evacuant  treatment.  If 
instead  of  the  emetic  and  the  castor  oil,  of  which,  however, 
he  took  at  least  twice  as  much  as  was  necessary,  he  had  taken 
a  repressive  dose  of  opium,  the  result  might  have  been  very 
different. 

The  result  of  treating  choleraic  diarrhoea  by  repeated  doses 
of  opium  and  alcoholic  stimulants  may  be  much  more  serious 
than  in  the  cases  before  referred  to.  In  some  cases  the 
patient  becomes  feverish,  with  a  brown  dry  tongue,  heat  of 
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skin,  thirst,  headache,  and  drowsiness ;  and  if  the  treatment 
be  not  promptly  reversed  delirium  and  fatal  coma  supervene. 

One  author,  to  whom  it  would  be  invidious  to  make  a 
more  definite  reference,  reports  several  fatal  cases  of  this  kind 
as  cases  of  '  consecutive  fever  without  collapse.'  They  were, 
in  fact,  cases  of  fever  consecutive  to  the  pernicious  repressive 
treatment  of  diarrhoea  by  opium. 

It  is  not  surprising  that  under  the  influence  of  such  treat- 
ment as  this  diarrhoea  should  cause  so  many  deaths  as  it  does 
during  a  cholera  epidemic. 

During  the  epidemic  of  1853  and  1854,  according  to  the 
returns  of  the  Eegistrar-General,  while  the  deaths  from  cholera 
in  London  were  11,495,  the  deaths  from  diarrhoea  during  the 
same  period  amounted  to  4,267 ;  so  that  diarrhoea  during  that 
epidemic  season  caused  a  mortality  more  than  a  third  as  great 
as  cholera. 

Those  practitioners  who  treat  the  diarrhoea  stage  of  cholera 
by  opium  and  other  repressive  means  are,  unconsciously  and 
unintentionally,  but  not  the  less  really,  performing  upon 
the  human  subject  an  experiment  like  that  by  which  Koch 
finds  that  he  can,  with  great  certainty,  induce  cholera  in 
guinea-pigs.1  After  introducing  the  cholera-bacteria  into  the 
stomach  of  the  animal,  he  injects  into  the  peritoneal  cavity  a 
narcotic  dose  of  tincture  of  opium ;  his  object  being  to  render 
'  it  possible  for  the  comma  bacillus  to  remain  longer  and  gain 
a  footing  in  the  intestine.'  In  this  manner  he  induced  fatal 
cholera  in  thirty  out  of  thirty-five  guinea-pigs  experimented 
upon.2 

I  have  before  (p.  99)  referred  to  cases  in  which  the  abrupt 
arrest  of  the  discharges  by  opium  has  been  directly  followed  by 
collapse. 

The  following  case  is  another  illustration  of  the  same 
principle,  and  of  the  good  result  of  reversing  the  repressive 
treatment. 

At  the  beginning  of  August,  1866,  I  attended  with  Dr. 
Halse,  a  youth,  aged  15,  who  had  been  only  a  few  days  in 
London,  and  who  had  drunk  water  from  one  of  the  pumps 

1  British  Medical  Journal,  January,  1886. 
a  Ibid.,  January  9,  1880,  pp.  63-4, 
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in  the  Temple —water  which  was  believed  to  have  been  the 
source  of  other  cases  of  cholera.  He  had  diarrhoea,  which 
was  stopped  by  two  doses  of  opium.  Then,  after  a  few  hours' 
cessation  of  the  diarrhoea,  he  was  seized  with  purging  and 
cramps,  and  he  rapidly  passed  into  collapse.  When  I  saw 
him  at  11  a.m.  on  August  6th,  his  pulse  could  scarcely  be  felt, 
and  was  too  feeble  to  be  counted;  his  eyes  were  sunk,  his 
skin  and  tongue  were  icy  cold ;  the  cramps  were  very  severe. 
There  had  been  no  purging  for  several  hours,  but  his  intes- 
tines on  palpation  and  percussion  were  found  to  be  full  of 
fluid.  There  was  a  state  of  torpor,  and  no  natural  effort  to 
expel  the  contents  of  the  bowel ;  and  I  have  no  doubt  that 
with  a  merely  expectant  treatment  he  would  have  died  with 
over-distended  and  paralysed  bowels.  He  was  ordered  to  have 
half  an  ounce  of  castor  oil  every  two  hours,  cold  water  to 
drink,  hot  fomentations  to  the  cramped  limbs.  At  8  p.m.  he 
had  vomited  once  and  had  passed  three  foetid  rice-water  stools. 
The  intestines  were  much  less  distended.  He  was  free  from 
cramp.  In  other  respects  the  condition  was  unchanged.  To 
have  one  or  two  doses  of  oil  during  the  night.  On  the  7th,  at 
9.30  a.m.,  he  had  rallied  completely,  his  countenance  being 
natural,  and  his  skin  warm.  There  had  been  five  or  six  bile- 
tinged  stools  during  the  night,  and  the  intestines  were  now 
everywhere  resonant  on  percussion.  After  this  he  was 
drowsy  for  some  hours,  and  on  the  8th  a  rash  of  roseola 
appeared  on  the  trunk  and  limbs,  but  he  made  steady  pro- 
gress towards  complete  convalescence.  This  life  was  as  un- 
questionably saved  by  the  evacuant  method  of  treatment  as  if 
we  had  pulled  him,  in  a  state  of  unconsciousness,  out  of  deep 
water. 

The  brief  history  of  cases  like  this  throws  more  light  upon 
the  influence  of  opiates  on  the  one  hand  and  evacuants  on 
the  other  than  whole  columns  of  statistics  without  details  of 
the  cases. 

We  are  sometimes  told  that  the  best  that  can  be  done  for 
a  patient  in  collapse  is  to  let  him  lie  in  bed,  drink  cold  water, 
and  recover  if  he  can.  I  have  seen  something  of  the  treat- 
ment of  choleraic  collapse  by  coloured  water.  I  have  seen 
patients  thus  treated  lying  in  full  collapse,  having  had  neither 
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vomiting  nor  purging  for  hours,  ana  suffering  agonising  pain 
from  over-distension  of  the  howels  by  the  choleraic  secretion. 
It  was  evident  that  all  the  natural  expulsive  efforts  had  ceased, 
and  that,  without  some  artificial  aid,  death  was  inevitable.  It 
appears  to  me  that  to  look  on  at  a  patient  in  such  mortal 
agony  and  to  make  no  attempt  to  evacuate  the  over-distended 
bowel  is  as  unjustifiable  and  as  cruel  as  to  leave  a  patient  with 
retention  of  urine  unrelieved.  I  do  not  remember  to  have 
seen  this  bowel- distension  as  a  condition  requiring  active 
treatment  referred  to  by  any  writer  on  cholera.  Yet  it  is  a 
condition  of  by  no  means  infrequent  occurrence,  and  especially 
so  in  cases  which,  during  the  diarrhoea  stage,  have  been  treated 
by  opium ;  the  effect  of  which  has  been  to  lessen  the  sensi- 
bility and  the  muscular  contractility  of  the  intestines.  Several 
such  ca«es  came  under  my  care  in  1854,  which  were  effectually 
treated  by  castor  oil.  But  in  one  case  all  our  efforts  to  excite 
the  expulsive  efforts  of  the  bowel  were  unavailing,  and  after 
death  the  whole  length  of  both  the  small  and  large  intestine 
was  found  distended  and  dilated  by  the  choleraic  secretion.1 

Another  condition  which  calls  for  the  prompt  and  judi- 
cious use  of  evacuants  has  been  noticed  by  several  writers 
on  cholera.  It  has  often  been  observed  that,  while  the  more 
watery  parts  of  the  intestinal  secretions  are  discharged,  there 
remains  behind  a  considerable  amount  of  a  semi-solid  gela- 
tinous material.  Dr.  Parkes  says:  'A  proteine  constituent 
is  found  in  large  quantities  in  the  intestinal  canal,  but  is  not 
discharged  by  stool ;  sometimes,  when  there  are  only  two  or 
three  watery  stools,  the  intestines  after  death  are  found  to 
contain  a  large  quantity  of  this  thick  whitish  or  yellow  sub- 
stance, which  dissolves  in  a  warm  solution  of  soda  and  is  pre- 
cipitated by  acids.' 2 

When  the  discharges  have  been  copious  and  watery,  with 
very  few  flocculi,  it  will  often  be  found  that  the  gelatinous 
stuff  is  left  behind  in  the  bowel;  and  a  case  which  came 
under  my  care  in  1854  is  an  illustration  of  this  and  of  the 
beneficial  action  of  castor  oil. 

1  See  Case  31  in  my  work  On  Epidemic  Diarrhoea  and  Cholera,  1855, 

p.  52. 
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A  male  ret.  19  was  admitted  at  noon  on  September  18. 
He  was  in  good  health  until  3  a.m.  the  day  of  his  admis- 
sion, when  he  was  seized  with  violent  cramp  in  the  legs, 
occasional  vomiting,  and  incessant  purging;  he  thinks  he 
must  have  been  purged  a  hundred  times  (?),  the  stools  being 
like  water. 

On  admission  the  eyes  were  much  sunken,  the  surface  of 
the  body  and  the  feet  and  hands  cold;  tongue  cold  and  coated  ; 
voice  very  husky ;  much  thirst ;  drowsy ;  a  noise  in  his  ears 
like  that  of  a  hive  of  bees ;  no  cramps  during  the  last  hour. 
To  have  half  an  ounce  of  castor  oil  every  half-hour. 

10  p.m.— Has  vomited  twice  and  had  four  stools  like  dirty 
white  jelly  and  with  a  very  offensive  odour ;  he  is  warm  and 
free  from  pain ;  tongue  warm  but  coated ;  P.  84 ;  voice  still 
husky ;  has  passed  some  urine.    Continue  the  oil  every  hour. 

19th,  10  a.m. — Has  had  eight  stools  of  the  same  gelatinous 
character  mixed  with  oil.  Feels  much  better;  no  pain  or 
cramps;  voice  less  husky;  P.  72  ;  good.  1p.m.:  two  stools 
since  the  morning.    Continue  the  oil  every  two  hours. 

20th. — Four  stools  during  the  night,  less  offensive  and  of  a 
more  natural  character  ;  slept  well ;  P.  66  ;  still  rather  hoarse* 
with  a  short  dry  cough.    Take  the  oil  every  four  hours. 

21st. — Very  much  better  ;  has  regained  his  voice  and  lost 
his  cough.  Seven  stools  since  yesterday  morning,  of  much 
more  healthy  character.    Omit  the  oil. 

22nd. — Is  sitting  up,  and  feels  quite  well. 

23rd. — Discharged  cured. 

It  is  probable  that  when  this  patient  was  admitted,  although 
the  signs  of  deep  collapse  were  still  present,  very  little  of  the 
choleraic  virus  remained  in  the  blood,  and  its  powerful  pur- 
gative action  had  ceased.  I  have  given  the  particulars  of  the 
case  to  show  that  the  frequent  doses  of  castor  oil  did  no  more 
than  expel  from  the  bowel  the  foetid  gelatinous  material,  the 
y>  t  nt  inn  of  which  would  probably  have  given  rise  to  unplea- 
sant symptoms,  by  being  reabsorbed  and  again  entering  the 
circulation.  The  castor  oil  obviously  caused  no  further  drain 
of  liquid  from  the  blood,  but  it  was  admirably  suited  by  its 
bulk  and  its  lubricity  to  loosen  and  expel  the  viscid  gelatinous 
stuff  from  the  bowel. 
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It  has  often  been  asserted  by  writers  on  cholera  that  during 
the  stage  of  collapse  absorption  from  the  gastro-intestinal 
canal  is  entirely  suspended,  and  that,  therefore,  medicines  ad- 
ministered during  that  stage  can  do  neither  good  nor  harm. 
But  Magendie  has  proved  by  a  very  simple  experiment  that 
absorption,  although  retarded  and  lessened,  is  not  entirely 
suspended  during  collapse.1  He'  injected  camphor  into  the 
rectum  of  a  patient  during  the  cold  stage,  and  in  live  minutes 
he  detected  the  odour  of  the  drug  in  the  breath.  In  the  normal 
condition  he  says  the  odour  may  be  detected  in  the  breath  within 
one  minute  after  the  injection.  He  also  detected  the  smell  of 
ether  in  the  breath  within  a  few  minutes  after  its  injection 
into  the  bowel  of  a  patient  in  collapse.  There  can  be  no 
question  that  the  oppressive  influence  of  opiates  and  alcoholic 
stimulants,  when  they  have  been  given  in  the  stage  of  collapse, 
is  the  result  of  these  agents  entering  the  circulation. 

In  a  Report  on  tlic  Cholera  Epidemic  of  1865  in  the  Maltese. 
Islands,  by  Surgeon-Major  A,  Leith  Adams  and  Assistant- 
Surgeon  E.  H.  Welch,  a  brief  account  is  given  of  the 
results  obtained  by  administering  strychnine  to  six  patients 
during  the  stage  of  collapse.  In  one  case  three  doses  of  a 
quarter  of  a  grain  each  within  three-quarters  of  an  hour  in- 
duced the  specific  effects  of  the  poison,  and  '  death  quickly 
followed,  leaving  no  doubt  as  to  the  cause.'  In  two  cases  one 
grain  and  a  half  and  one  grain  respectively  brought  the 
system  within  the  influence  of  the  drug,  with  no  beneficial 
results ;  the  fatal  termination  was  not  retarded.  In  another 
case  one  grain  was  given  during  collapse  without  obvious 
effect,  but  reaction  ensued,  and  with  it  tetanic  spasm,  which 
caused  death  when  the  indications  were  of  the  most  favourable 
kind.  In  one  case  only  out  of  the  six  the  patient  recovered, 
but  it  is  not  even  suggested  that  the  strychnine  had  any 
curative  influence. 

I  have  cited  these  cases  as  affording  additional  evidence 
that  the  process  of  absorption  is  not  entirely  suspended  during 
collapse,  and  as  a  warning  against  the  incautious  administra- 
tion of  poisonous  drugs. 

Although  it  has  been  conclusively  proved  that  absorption 
1  Lemons  sur  Ic  Cholera  Morbus,  p.  97, 
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is  not  entirely  suspended  during  collapse,  it  is  obvious  that  for 
the  operation  of  those  remedies  which  are  most  efficacious 
during  collapse— namely,  stimulating  emetics  and  laxative 
doses  of  castor  oil — their  absorption  is  not  necessary,  since  they 
have  maiuly  a  local  action  on  the  mucous  and  muscular  coats 
of  the  stomach  and  intestines. 

In  the  preceding  pages  I  have  endeavoured  to  explain  the 
principles  upon  which  the  treatment  of  cholera  should  be  con- 
ducted, and  I  have  given  some  illustrations  of  the  practical 
application  of  these  principles. 

I  now  venture  to  set  forth  in  detail  the  following  directions 
for  the  treatment  of  the  disease  in  its  different  stages. 

Diarrhoea,  during  an  epidemic  season,  is  in  many  instances,, 
though  not  in  all,  an  early  stage  or  a  mild  form  of  cholera ; 
and  in  the  great  majority  of  cases  of  actual  cholera,  an  attack 
of  bilious  diarrhoea  marks  the  onset  of  the  disease.  A  diar- 
rhoea, when  it  is  not  the  actual  beginning  of  cholera,  will 
weaken  the  patient,  and  so  may  predispose  him  to  suffer  from 
the  more  serious  form  of  disease.  Diarrhoea,  therefore,  during 
an  epidemic  season,  ought  not  to  be  neglected  even  for  an  hour.. 
That  plan  of  treatment  for  diarrhoea  is  obviously  the  best 
which  most  speedily  and  completely  puts  a  stop  to  the  disease 
without  subsequent  ill-effects. 

It  may  be  stated  as  a  general  proposition  that  the  im- 
mediate cause  of  diarrhoea  or  looseness  of  the  bowels  is  the 
l>rusence  of  offending  materials  in  the  alimentary  canal.. 
These  offending  materials  are  of  various  kinds  in  different 
classes  of  cases.  In  one  case,  unwholesome  and  indigestible 
food  is  the  exciting  cause  of  the  purging;  in  another  case,  food 
of  a  wholesome  character  which  a  dyspeptic  patient  has  not 
the  power  to  digest ;  in  another  case,  a  large  and  unnatural 
accumulation  of  the  faeculent  contents  of  the  bowel ;  while,  in 
another  class  of  cases,  noxious  secretions  are  poured  from  the 
blood  into  the  bowel,  in  consequence  of  the  action  of  a  morbid 
poison  upon  some  of  the  ingredients  of  the  blood.  To  this  last 
class  of  cases  belongs  what  is  called  choleraic  diarrhoea. 

The  most  reasonable  theory  of  choleraic  diarrhoea  is,  that 
a  morbid  poison  enters  the  blood  either  with  the  air  through 
the  lungs,  or  with  the  food  and  drink  through  the  alimentary 
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canal;  and  that  this  poison  excite?  certain  changes  in  the 
blood,  in  consequence  of  which  some  blood-materials  are 
spoiled,  and  thus  rendered  not  only  useless  but  noxious. 
These  morbidly  changed  blood-materials  are  then  discharged 
from  the  blood-vessels  through  the  mucous  membrane  of  the 
stomach  and  bowels,  and  are  ultimately  ejected  by  vomiting 
and  purging. 

Various  as  are  the  remote  and  primary  causes  of  diarrhoea, 
this  one  condition  is  common  to  all  classes  of  cases— viz.  that 
the  contents  of  the  bowel  are  unnatural  and  offensive.  These 
offending  materials  are  the  immediate  cause  of  the  purging ; 
and  they  must  be  expelled  from  the  bowel  before  the  diarrhoea 
can  come  to  an  end.1 

From  the  above  considerations  we  deduce  one  important 
and  guiding  rule  of  treatment,  which  is  this — not  to  attempt 
by  opiates,  or  by  other  directly  repressive  means,  to  arrest  a  diar- 
rhoea while  there  is  reason  to  believe  that  the  bowel  contains  a  con- 
siderable amount  of  morbid  and  offensive  materials.  It  is  certain 
that  these  offending  materials  must  be  cast  out  from  the 
bowel  before  the  diarrhoea  can  permanently  cease.  The  effect 
of  an  opiate  at  this  stage,  if,  as  frequently  happens,  its  ab- 
sorption be  not  prevented  by  the  rapid  outward  flux  of  liquid 
from  the  blood  into  the  stomach  and  bowels,  is  to  prolong  the 
disease,  and  to  increase  the  risk  of  mischief,  from  the  reten- 
tion and  reabsorption  of  the  morbid  contents  of  the  bowel.  If 
the  opiate  have  the  effect  of  retaining  within  the  blood-vessels 
some  of  the  morbidly  changed  blood-constituents,  this  astrin- 
gent action  will  probably  be  more  injurious  and  even  deadly 
than  the  retention  of  morbid  secretions  within  the  bowel.2 
The  abrupt  arrest  of  the  discharges  by  opiates  is  not  unfre- 
quently  followed  by  fatal  collapse. 

The  purging  is  the  natural  way  of  getting  rid  of  the  irri- 
tant cause.  We  may  favour  the  recovery  by  directing  the 
patient  to  drink  copiously  any  simple  diluent  liquid — water 

1  We  need  not  here  take  into  consideration  those  cases  of  diarrhoea  which 
result  from  ulceration  or  other  local  disease  of  the  bowel  itself. 

2  I  have  before  pointed  out  that,  so  far  as  we  know,  no  drug  has  any  direct 
influence  in  increasing  the  specific  choleraic  discharges,  but  opium,  by  retain- 
ing within  the  circulation  a  self-multiplying  morbid  poison,  may  indirect!;/ 
contribute  to  this  undesirable  result. 
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cold  or  tepid,  toast-water,  barley-water,  or  weak  tea ;  and  we 
may  often  accelerate  the  recovery  by  sweeping  out  the  alimen- 
tary canal  by  some  safe  purgative,  and  then,  if  necessary, 
soothing  it  by  an  opiate.  Castor  oil,  notwithstanding  its  un- 
pleasant taste,  is,  on  the  whole,  the  safest  and  best  purgative 
for  this  purpose.  It  has  the  advantage  of  being  very  mild 
and  unirritating,  yet  withal  very  quick  in  its  action.  A  table- 
spoonful  of  the  oil  may  be  taken,  floating  on  cold  water  or 
any  other  simple  liquid  which  may  be  preferred  by  the  patient. 
A  mixture  of  orange-juice  or  of  lemon-juice  with  water  forms 
an  agreeable  vehicle  for  the  oil.  Some  prefer  to  take  it  with 
weak  brandy  and  water,  and  there  is  no  serious  objection  to 
this  mixture,  but  it  is  very  likely  to  excite  vomiting.  Another 
mode  of  giving  the  oil  is  in  the  form  of  an  emulsion,  with 
mucilage  and  cinnamon  water,  which  very  completely  covers 
and  disguises  the  taste  of  the  oil.  If  the  dose  be  vomited,  it 
should  be  repeated  immediately ;  and  the  patient  should  lie 
still,  and  take  no  more  liquid  for  half  an  hour,  by  which  time 
the  oil  will  have  passed  from  the  stomach  into  the  bowels. 
Within  an  hour  or  two  the  oil  will  usually  have  acted  freely. 
Then  a  table- spoonful  of  brandy  may  be  taken  in  some  thin 
arrowroot  or  gruel ;  and  if  there  be  much  feeling  of  irritation, 
with  a  sense  of  sinking,  from  five  to  ten  drops  of  laudanum 
may  be  given  in  cold  water.  These  means  will  suffice  for  the 
speedy  arrest  of  most  cases  of  choleraic  diarrhoea.  If  the 
patient  have  an  insuperable  objection  to  castor  oil,  or  if  the 
oil  cannot  be  retained  on  the  stomach,  ten  or  fifteen  grains  of 
powdered  rhubarb,  or  a  table- spoonful  of  the  tincture  of  rhu- 
barb, or  a  teaspoonful  of  Gregory's  powder,  may  be  substituted 
for  the  oil. 

W  hen  the  tongue  is  much  coated,  with  sallowness  of  the 
skin  and  eyes,  headache  and  other  symptoms  of  what  is 
commonly  called  '  bilious  derangement,'  two  or  three  grains 
of  calomel  may  be  combined  with  the  rhubarb  or  Gregory's 
powder.  This  dose,  however,  is  rarely  necessary,  and  it  should 
not  be  given  unnecessarily. 

If  the  diarrhoea  have  continued  for  some  hours,  the  stools 
having  been  copious  and  liquid ;  if  there  be  no  griping  pain 
in  the  bowels,  no  fooling  or  appearance  of  distension  of  the 
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intestines;  the  abdomen  being  flaccid  and  empty,  and  the 
tongue  clean — we  may  conclude  that  the  morbid  agent  has 
already  purged  itself  away.  There  will,  therefore,  be  no  need 
for  the  castor  oil  or  other  laxative,  and  we  may  immediately 
give  the  brandy  in  arrowroot,  and  the  laudanum,  as  before 
directed.  The  rule  in  all  cases  is,  not  to  (jive  the  opiate  until 
the  morbid  poison  and  its  products  have  for  the  most  part 
escaped;  not  to  close  the  door  until  i  the  enemy'  has  been 
expelled.1  While  there  are  some  cases  in  which  the  evacuant 
dose  is  not  required  even  at  the  commencement  of  the  attack, 
there  are  many  more  in  which  the  opiate  is  unnecessary  in 
the  later  stage.  In  some  cases  of  severe  and  prolonged  diar- 
rhoea, it  may  be  necessary  to  repeat  the  oil  and  the  laudanum 
alternately  more  than  once,  at  intervals  of  three  or  four  hours. 
Practical  skill  and  tact  are  required  to  discriminate  these 
cases.  It  must  be  borne  in  mind  that  when  the  choleraic 
secretions  are  being  actively  poured  out  from  the  blood-vessels, 
the  bowel,  though  it  may  have  been  completely  evacuated  by 
a  dose  of  oil,  may  quickly  again  become  filled  with  morbid 
secretions,  and  hence  the  need  for  an  occasional  repetition  of 
the  evacuant  dose. 

With  reference  to  the  use  of  opiates  in  the  treatment  of 
diarrhoea,  the  principle  to  be  kept  constantly  in  view  is  this : 
opiates  are  useful  to  soothe  irritation  after  the  evacuation  oj 
the  boivel ;  they  are  useless  and  even  dangerous  ichen  the  blood 
is  poisoned  or  the  bowel  filled  with  morbid  secretions.  Opiates, 
in  the  early  stage  of  diarrhoea,  would  be  more  frequently  and 
decidedly  injurious  were  it  not  for  the  fact  that,  their  absorp- 
tion being  lessened  if  not  entirely  prevented  by  the  active 
eliminative  efforts,  they  are  quickly  expelled  with  the  morbid 
secretions,  and  they  are  therefore  powerless  to  arrest  the 
discharges.  There  is  one  symptom  which  especially  forbids 
the  use  of  opium,  and  that  symptom  is  cramp>s  of  the  muscles. 
These  cramps  show  that  the  poison  which  excites  them  is  still 
in  the  blood.  The  painful  spasms  can  be  effectually  relieved 
only  by  the  escape  of  the  poison.    An  opiate  dose  might 

1  When  an  opiate  is  reported  to  have  at  once  put  a  stop  to  a  choleraic 
attack  without  subsequent  ill-effects,  the  explanation  is  that  the  dose  was  given 
after  the  morbid  secretions  had  been  ejected. 
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hinder  the  exit  of  this  poison  from  the  blood,  and  thereby 
induce  that  perilous,  though  painless,  spasm  of  the  small 
arteries  of  the  lungs  which  is  the  essential  cause  of  collapse. 

It  has  been  a  common  practice  to  give  calomel  and  opium 
combined.  The  effect  of  this  combination  will  depend  upon 
the  proportions  of  the  ingredients.  Equal  weights  of  opium 
and  calomel  will  have,  for  the  most  part,  a  narcotic  and  as- 
fcringent  action,  but  in  proportion  to  the  preponderance  of  the 
calomel  the  operation  will  be  evacuant  and  purgative  (see 
p.  103). 

If  the  diarrhoea  be  associated  with  vomiting,  this  should 
be  encouraged  and  assisted  by  copious  draughts  of  tepid 
water.  The  vomiting  affords  relief,  partly  by  the  stimulus 
which  it  gives  to  the  circulation,  but  mainly  by  the  speedy 
ejection  of  morbid  secretions. 

If  there  be  nausea  without  vomiting,  and  more  especially 
if  the  stomach  be  supposed  to  contain  undigested  or  unwhole- 
some food  or  morbid  secretions,  an  emetic  may  be  given — 
either  a  teaspoonful  of  powdered  mustard  or  a  table-spoonful 
of  common  salt,  or  twenty  grains  of  ipecacuanha  powder  in 
warm  water. 

When  vomiting  is  excessive  in  violence  or  in  frequency,  it 
may  sometimes  be  checked  by  small  draughts  of  iced  water  at 
short  intervals.  Another  plan  is  to  place  three  grains  of 
calomel  on  the  tongue  and  wash  it  down  with  cold  water. 
The  calomel  probably  acts  by  reversing  the  action  of  the 
stomach  and  bowels,  and  thus  causing  evacuation  downwards. 
"When  given  as  a  powder  it  is  less  likely  to  be  rejected  by  the 
act  of  vomiting  than  when  made  into  a  pill. 

Thirst  may  be  allayed  by  drinking  cold  water,  which  may 
be  acidulated  by  the  addition  of  lemon-juice  or  a  few  drops  of 
dilute  sulphuric  acid.  Care  should  be  taken  that  the  water  for 
drinking  is  pure.  Organic  impurities,  such  as  result  from  the 
admixture  of  sewage,  are  especially  to  be  dreaded.  If  the 
water  be  of  doubtful  purity,  it  should  be  boiled  and  then  care- 
fully filtered  through  sand  and  charcoal.  Impure  water  is  a 
common  exciting  cause  of  cholera. 

While  the  diarrhoea  continues,  the  diet  should  consist 
mainly  of  milk,  rice  or  arrowroot,  gruel  or  broth,  or  beef-tea. 


172 


EPIDEMIC  CHOLERA 


[chap.  vr. 


In  all  cases  of  severe  diarrhoea  the  patient  should  remain 
in  bed. 

If,  while  the  purging  continues,  the  stools  become  colour- 
less and  watery  (the  purging  being  of  the  kind  commonly 
called  '  rice-water '  purging),  or  if,  without  a  continuance  of 
the  purging,  the  surface  of  the  body  become  cold  and  blue,  the 
disease  is  now  passing,  or  has  actually  passed,  into  the  stage 
of  collapse. 

In  the  worst  forms  of  collapse,  as  cholera  presents  itself 
often  at  the  outbreak  of  an  epidemic,  the  disease  is  so  deadly 
that  no  treatment  is  of  any  avail ;  and  a  sure  way  to  bring 
discredit  upon  any  method  of  treatment  is  to  apply  it  in  this 
desperate  class  of  cases. 

Choleraic  collapse,  as  I  have  before  explained,  results  from 
a  peculiar  arrest  of  the  flow  of  blood  through  the  lungs,  occa- 
sioned by  a  morbid  poison.  It  is  not  a  condition  of  mere 
exhaustion.  It  is  not  relieved  by  the  remedies  for  exhaustion  ; 
and  it  is  made  worse  by  opiates  and  by  spirituous  stimulants, 
which  must,  therefore,  be  avoided.  The  injurious  influence  of 
opium  and  alcohol  in  the  collapse  stage  is  now  almost  uni- 
versally admitted.  Their  noxious  effects  are  intelligible,  if  we 
bear  in  mind  that  during  collapse  the  oxidation  of  the  blood 
and  tissues  is  greatly  diminished,  and  that  both  opium  and 
alcohol  still  further  impede  oxidation,  and  thus  add  to  the 
peril,  while  opium  also  retards  the  escape  of  the  poison  from 
the  blood  and  the  bowels. 

It  is  obvious  that  while,  on  the  one  hand,  alcohol  and 
opium  are  injurious,  evacuants  which  are  so  speedily  bene- 
ficial in  the  diarrhoea  stage  of  the  disease,  can  have  no  direct 
influence  upon  the  perilous  obstruction  of  the  pulmonary  cir- 
culation, which  is  the  essential  cause  of  collapse.  Neverthe- 
less, by  judicious  management  we  may  do  much  to  favour 
recovery  from  this  alarming  condition. 

The  collapsed  patient  should  be  strictly  kept  in  the  recum- 
bent position ;  he  must  not  be  raised  even  to  go  to  stool.  He 
should  be  abundantly  supplied  with  fresh  air,  and  should  be 
allowed  to  drink  pure  water  freely.  The  water  may  usually 
be  taken  cold,  but  it  should  not  be  iced,  except  occasionally 
when  given  to  check  excessive  vomiting.    Large  quantities  of 
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iced  water  may  do  harm,  by  chilling  the  patient  and  check- 
ing the  natural  eliminative  efforts.  Some  care  is  required  not 
to  over-distend  the  stomach  by  liquid.  Unless  vomiting  occur 
from  time  to  time,  the  drinking  of  large  quantities  of  liquid 
may  so  distend  the  stomach  as  to  impede  the  breathing,  and 
thus  cause  much  distress. 

Hot  flannels,  or  bottles,  or  bags  of  sand  should  be  applied 
to  the  feet  and  legs. 

Cramps  in  the  muscles  are,  as  a  rule,  more  frequent  and 
severe  during  the  diarrhoea  stage  than  during  the  stage  of 
collapse.  Whenever  they  occur,  they  may  be  relieved  by 
rubbing  the  affected  parts  with  the  warm  hand.  There  can 
be  no  objection  to  the  use  of  anodyne  or  stimulating  embroca- 
tions, but  they  are  of  doubtful  advantage.  Cramps  in  the 
legs  may  often  be  relieved  by  enveloping  the  limbs  in  flannel 
wrung  out  of  hot  water,  with  a  covering  of  macintosh  or  oiled 
silk. 

Hot  baths,  whether  of  water  or  of  air,  although  they  relieve 
the  painful  cramps  and  often  effect  a  temporary  improvement 
of  the  circulation,  probably  by  warming  the  cooled  blood  in 
the  superficial  veins  on  its  way  back  to  the  heart,  have  been 
found  to  be,  on  the  whole,  more  distressing  and  exhausting 
than  beneficial. 

From  ten  to  twenty  or  thirty  minims  of  liquor  ammonise, 
well  diluted,  may  be  given  every  hour  or  two  as  a  diffusible 
stimulant,  and  as  a  means  of  preventing  the  coagulation  of 
the  blood  in  the  systemic  venous  system. 

The  discharges  from  the  bowels,  and  the  condition  of  the 
abdomen,  should  be  carefully  observed.  In  favourable  cases 
the  discharges  always  continue,  more  or  less,  during  the  stage 
of  collapse  and  until  reaction  has  set  in.  One  of  the  earliest 
and  surest  signs  of  reaction  is  the  reappearance  of  bile  in  the 
vomited  matters  and  in  the  stools.  When  vomiting  and  purg- 
ing entirely  cease  during  the  stage  of  collapse,  the  disease  is 
always  fatal. 

One  of  the  main  objects  of  treatment  during  this  stage  is 
to  facilitate  the  escape  of  the  morbid  secretions  from  the 
alimentary  canal.  This  may  be  done  partly  by  the  copious 
use  of  diluent  drinks,  and  partly  by  an  occasional  dose  of 
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castor  oil.  If  we  carefully  observe  the  condition  of  a  patient 
in  collapse,  we  shall  often  find  that  the  intestines  are  more  or 
'  less  distended  with  liquid,  and  this,  too,  while  perhaps  there 
is  general  torpor  and  little  or  no  effort  at  expulsion.  Again, 
it  has  often  been  found  that,  although  there  has  been  copious 
watery  purging  during  life,  the  small  intestines  contain 
after  death  a  large  amount  of  a  peculiar  viscid  dirty  white 
material,  having  a  very  offensive  odour.  An  occasional  dose 
of  castor  oil  may  be  useful  in  removing  both  these  condi- 
tions— namely,  over-distension  of  the  bowel  by  liquid,  and 
the  accumulation  and  retention  of  offensive  viscid  semi-solid 
secretions. 

In  one  or  two  cases  I  have  found  it  necessary  to  combine 
a  drop  or  two  of  croton  oil  with  the  castor  oil  before  the  dis- 
tended bowel  could  be  stimulated  to  expel  its  contents,  and 
in  more  than  one  case  even  this  combination  has  proved  in- 
effectual. 

I  have  no  doubt  that  by  this  treatment  I  have  rescued 
patients  who  would  have  died  if  they  had  been  left  to  the 
unaided  efforts  of  nature.  I  can  lay  down  no  rule  as  to  the 
number  of  doses  of  oil  that  may  be  required.  It  should  be 
borne  in  mind  that  the  object  and  the  effect  of  the  evacuant 
or  cleansing  treatment  is  not  to  increase  the  amount  of  liquid 
which  is  poured  from  the  blood  into  the  stomach  and  bowels, 
but  simply  to  assist  and  to  quicken  the  expulsion  of  the  morbid 
secretions  from  the  alimentary  canal. 

It  may  be  confidently  maintained  that,  inasmuch  as  the 
peculiar  choleraic  discharges  are  the  result  of  specific  blood- 
changes,  induced  by  a  morbid  poison,  no  ordinary  purgative 
can  increase  those  discharges,  although  it  may  facilitate  and 
quicken  their  expulsion  from  the  bowel. 

The  volume  of  liquid  which  is  discharged  from  the  stomach 
and  bowels,  is,  in  the  diarrhoea  stage,  a  measure  of  the  dose 
or  the  virulence  of  the  poison,  just  as,  in  the  case  of  diabetes, 
the  flux  of  urine  is  equivalent  to  the  amount  of  sugar  that 
has  to  be  discharged  through  the  kidneys.  During  the  stage 
of  collapse,  the  liquid  discharges  cease  to  be  an  index  of  the 
severity  of  the  disease ;  for  the  reason  that  the  partial  arrest 
of  the  circulation  impedes,  more  or  less,  the  excretion  of  the 
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poison  and  its  products  through  the  alimentary  canal,  and  in 
the  same  degree  increases  the  risk  of  a  fatal  result. 

Bleeding  from  the  bowel  sometimes  occurs ;  and  it  is 
especially  apt  to  occur  when  choleraic  diarrhoea  has  been  kept 
up  for  some  days  by  continued  exposure  to  the  exciting  cause, 
whether  contaminated  air  or  water.  It  is  a  very  unfavourable 
unci  usually  a  fatal  symptom.  The  best  treatment  consists  in 
giving  twenty  drops  of  oil  of  turpentine  in  mucilage  every 
two  hours,  and  iced  water  may  be  taken  freely.  In  such  a  case 
no  castor-  oil  should  be  given. 

After  reaction  has  occurred,  an  occasional  laxative  dose  is 
required— about  once  in  the  twenty-four  hours  during  the 
first  two  or  three  days. 

It  is  worse  than  useless  to  attempt  to  feed  a  patient  during 
collapse.  The  secretions  of  the  stomach  are  utterly  deranged ; 
and  the  power  of  digestion  is  suspended.  The  mildest  nourish- 
ment administered  at  this  time  only  adds  to  the  feeling  of 
oppression  and  general  distress,  from  which  the  act  of  vomit- 
ing often  gives  immediate  relief. 

After  reaction  is  established,  and  when  the  normal  secre- 
tions are  restored,  the  most  easily  digestible  food  should  be 
given  frequently,  but  in  small  quantities — such  as  milk,  gruel, 
or  rice,  or  arrowroot,  with  a  small  quantity  of  brandy,  soup 
or  beef-tea,  or  chicken-broth.  After  an  attack  of  cholera  the 
stomach  is  sometimes  long  in  recovering  its  tone  and  the 
power  to  digest  solid  food.  When  this  is  the  case,  a  grain  of 
quinine,  with  three  minims  of  liquor  strychnise,  ten  drops  of 
dilute  hydrochloric  acid,  and  an  equal  quantity  of  spirit  of 
chloroform,  may  be  taken  with  each  meal. 

Venesection  has  often  afforded  great  relief  during  the  stage 
of  collapse,  and  in  section  iii.  I  have  quoted  some  remark- 
able instances  of  great  and  instantaneous  relief  from  the 
operation. 

The  symptom  which  appears  especially  to  call  for  venesec- 
tion is  rapid  breathing,  with  a  feeling  of  impending  suffoca- 
tion and  pain  in  the  region  of  the  heart.  When,  with  these 
symptoms,  there  is  a  cessation  of  vomiting  and  purging, 
which  is  probably  a  result  of  the  almost  entire  arrest  of  the 
circulation  through  the  lungs,  venesection  may  prove  a  life- 
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saving  remedy.  It  is  difficult  to  obtain  a  stream  of  blood  in 
these  cases ;  not,  as  many  suppose,  because  the  blood  is  too 
thick  to  flow,  but  because,  in  consequence  of  the  block  in  the 
lungs,  the  blood  in  the  veins  is  nearly  stagnant.1  The  bleeding 
appears  to  be  beneficial,  partly  by  relaxing  spasm  and  with- 
drawing some  of  the  poisoned  blood,  but  chiefly  by  lessening 
the  distension  of  the  right  cavities  of  the  heart,  and  so  in- 
creasing their  contractile  power.  Eepeated  doses  of  ammonia 
may  help  to  quicken  the  circulation,  and  so  favour  the  flow  of 
blood  and  prevent  its  coagulation. 

Hot  saline  injections  into  the  veins  have  unquestionably 
saved  life  in  some  apparently  desperate  cases.  This  is  an 
operation  the  performance  of  which  requires  great  skill  and 
care.  I  have  already  explained  its  mode  of  action  (p.  128). 
In  the  condition  of  pulseless  collapse  with  arrest  of  the  dis- 
charges and  extreme  dyspnoea,  and  especially  when  venesec- 
tion has  been  found  to  be  impracticable,  an  injection  of  warm 
fluid  is  the  only  possible  means  of  rescuing  the  patient,  and 
therefore  it  ought  to  be  resorted  to  and  sometimes  even  re- 
peated. 

Consecutive  Fever. — Keaction  from  collapse  is  frequently 
followed  by  a  febrile  condition — a  hot  skin,  quick  pulse,  coated 
tongue,  hurried  breathing,  often  a  scanty  secretion  or  even  a 
complete  suppression  of  urine,  with  drowsiness  tending  to 
pass  into  coma.  These  unfavourable  symptoms  are  more 
common  when,  during  the  earlier  stages  of  the  disease,  opium 
and  alcoholic  stimulants  have  been  freely  given;  but  they 
may  occur  when  no  such  means  have  been,  employed,  and 
especially  when  the  state  of  collapse  has  been  long  continued. 

1  Scot,  referring  to  the  difficulty  of  obtaining  blood  in  some  cases,  says 
{Report  on  the  Epidemic  Cholera,  p.  lix)  :  '  When,  however,  the  operation  is 
performed  with  the  moral  conviction  that  if  successful  in  obtaining  blood  the 
life  of  the  patient  will  most  probably  be  saved,  the  operator  will  persevere, 
undiscouraged,  in  his  efforts  ;  he  will  call  in  every  suitable  aid,  such  as  frictions, 
bathing  the  arm  in  hot  water,  re-opening  the  orifices  of  the  vessels,  administering 
stimulants,  and  applying  external  warmth.  He  is  not  deterred  and  inluced  to 
desist  by  any  intermediate  accession  of  debility  or  collapse,  nor  is  he  tempted 
to  rest  satisfied  with  any  temporary  amelioration  of  the  pulse  ;  his  object  goes 
beyond  the  present  moment,  and  he  feels  satisfied  that  if  he  can  fully  unload 
the  internal  vessels  he  will  save  his  patient,  and  if  he  fails  that  he  will  most 
probably  lose  him.' 
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The  best  treatment  consists  in  a  scanty  liquid  diet  without 
alcohol  copious  diluent  drinks,  with  saline  effervescing  draughts, 
an  occasional  aperient,  castor  oil,  sulphate  of  magnesia  or 
a  seidlitz  powder,  counter-irritation  over  the  lungs  and  kidneys, 
and  sometimes  local  bleeding  to  relieve  congestion  of  those 
organs. 

When  the  urine  is  suppressed  or  scanty,  one  of  the  saiest 
and  most  efficacious  diuretics  is  the  1  Imperial  Drink,'  made 
as  follows :— A  quarter  of  an  ounce  of  cream  of  tartar,  the 
juice  of  one  lemon,  the  outer  peel  of  half  a  lemon,  a  pint  of 
boiling  water,  and  sugar  ad  libitum.  One  or  two  pints  of  this 
may  be  taken  cold  in  the  course  of  the  twenty-four  hours. 
Alcoholic  stimulants  should  be  withheld  until  the  function  of 
the  kidneys  has  been  completely  restored. 

In  some  cases  there  is  complaint  of  pain  in  the  region  of 
the  stomach  during  convalescence.  This  may  be  relieved  by 
the  application  of  a  few  leeches  over  the  seat  of  pain,  or  some- 
times by  a  mustard  poultice.  If,  after  reaction,  the  stomach 
remain  irritable,  with  frequent  vomiting,  iced  water  is  an 
agreeable  and  efficacious  remedy. 

It  will  be  seen  that  the  treatment  which  I  recommend,  and 
which  has  been  practised  by  myself  and  others  with  a  most 
encouraging  amount  of  success,  is  not  a  mere  system  of  drug- 
giving,  but  a  definite  plan  based  upon  a  careful  study  of  the 
natural  history  of  the  disease.  I  am  confident  that  anyone 
who,  having  an  intelligent  appreciation  of  the  pathological 
conditions  to  be  dealt  with,  will  carry  out  this  method  of 
treatment  with  the  same  determination  to  arrive  at  a  definite 
result  as  that  with  which  he  would  treat  a  case  of  poisoning 
by  opium,  will  soon  have  better  reasons  for  continuing  the 
practice  than  any  with  which  I  can  furnish  him.  For  the 
full  success  of  the  treatment  it  is  necessary  that  the  prac- 
titioner himself  should  have  that  confidence  in  the  method, 
without  which  it  can  never  be  fairly  tried,  and  that  he  should 
inspire  his  assistants,  and  above  all  his  patients,  with  hope 
and  confidence. 

Preventive  Measures. — The  choleraic  discharges  from  the 
bowels,  although  not  poisonous  when  fresh,  rapidly  become 
so  when  they  begin  to  decompose.    If  they  have  been  long 
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retained  within  the  bowel,  they  may  have  reached  the  poisonous 
stage  of  decomposition  before  they  escape,  and  they  should  be 
disinfected  and  got  rid  of  as  soon  as  possible.  Every  vessel 
and  article  of  clothing  or  bedding  soiled  by  the  discharges 
should  be  carefully  cleansed  and  disinfected.  The  attendants 
on  the  sick  should  be  warned  of  the  necessity  for  thorough 
ventilation  and  for  extreme  personal  cleanliness.  The  hands 
should  be  frequently  cleansed  with  the  aid  of  disinfectants, 
and  always  immediately  before  taking  food. 

If  these  simple  measures  be  adopted,  nurses  and  other 
attendants  on  the  sick  run  little  risk  from  infection. 

The  chief  disinfectants  are  chloride  of  lime,  Burnett's 
liquid,  Condy's  fluid,  and  Calvert's  solution  of  carbolic  acid. 
These  disinfectants  are  sold  with  full  printed  directions  for 
the  use  of  each.  Condy's  fluid  is  well  adapted  for  cleansing 
the  mouth  and  hands  before  taking  food ;  and  carbolic  acid 
for  cleansing  bedding  and  clothing,  which  would  be  damaged 
by  mineral  disinfectants.  Any  one  of  the  above  may  be  used 
for  disinfecting  the  stools. 

A  concentrated  solution  of  sulphate  of  iron  is  also  a  cheap 
and  efficient  disinfectant  for  the  discharges. 

The  meals  should  be  taken  at  regular  and  not  too  great 
intervals.  Long  fasting  and  over-fatigue  should  be  carefully 
avoided. 

Great  moderation  both  in  food  and  in  drink  is  essential  for 
safety  during  an  epidemic  of  cholera.  A  single  act  of  indis- 
cretion has  been  followed  by  a  severe  attack.  Intemperance 
at  such  a  time  is  fraught  with  extreme  danger. 

Unwholesome  articles  of  food,  more  especially  tainted 
meat  and  fish  and  decayed  vegetables,  are  to  be  carefully 
avoided.  It  is  a  mistake  to  suppose  that  entire  abstinence 
from  fruit  and  vegetables  is  necessary  or  wholesome  during  a 
cholera  season.  Kipe  fruit  and  fresh  vegetables  may  be  taken 
in  moderation  with  safety  and  advantage. 

Especial  attention  should  be  paid  to  ensure  the  cleanliness 
and  thorough  ventilation  of  dwelling-houses.  All  vegetable 
and  animal  refuse  should  be  removed  as  speedily  as  possible. 
Care  should  be  taken  to  prevent  the  escape  of  sewer  gases  into 
the  interior  of  dwellings. 
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The  purity  of  the  water  employed  for  drinking  and  cooking 
should  be  most  carefully  provided  for.  A  few  drops  of  Condy's 
fluid  may  be  used  as  a  test  for  the  purity  of  water.  Organic 
impurities  in  the  course  of  an  hour  or  two  decolourise  the  fluid  ; 
which  is  not  only  a  test,  but  also  a  purifying  agent,  by  oxidis- 
ing the  organic  impurities.  It  is  certain  that  a  diarrhoea  is 
often  perpetuated  by  the  daily  drinking  of  impure  water ;  and 
it  is  equally  certain  that  to  arrest  a  diarrhoea  having  such  an 
origin  by  opiates  and  astringents  is  a  most  dangerous  prac- 
tice. I  have  seen  instances  in  which  a  diarrhoea,  probably 
caused  by  drinking  foul  water,  having  been  arrested  by  opium, 
was  quickly  followed  by  an  attack,  of  cholera  of  the  most  for- 
midable character. 

No  unnecessary  medicines  of  any  kind  should  be  taken. 
When  opening  medicine  is  required,  the  mildest  should  be 
selected,  such  as  castor  oil  or  rhubarb.  Saline  purgatives, 
such  as  Glauber's  salts  and  Epsom  salts,  are  objectionable  on 
account  of  their  tendency  to  cause  profuse  watery  purging. 
On  the  other  hand,  the  common  belief  that  prolonged  constipa- 
tion should  not  be  interfered  with  during  the  prevalence  of 
cholera  is  an  error.  An  accumulation  of  offensive  materials 
within  the  bowels  may  be  itself  a  source  of  irritation  and  of 
danger. 

Many  persons,  during  an  epidemic  season,  have  an  un- 
pleasant feeling  of  commotion  with  a  rumbling  noise  in  the 
bowels  and  a  sense  of  sinking.  This  discomfort  is  often  re- 
moved by  a  tonic,  such  as  a  teaspoonful  of  tincture  of  quinine 
in  water,  twice  or  thrice  a  day  before  food.  Sometimes  ten 
drops  of  aromatic  sulphuric  or  dilute  hydrochloric  acid  may 
be  usefully  combined  with  each  dose  of  the  quinine.  Another 
useful  tonic  in  these  cases,  more  especially  when  there  is  a 
tendency  to  looseness  of  the  bowels,  is  a  combination  of  twenty 
drops  of  the  muriated  tincture  of  iron  with  a  teaspoonful  of 
tincture  or  syrup  of  ginger  in  an  ounce  of  water ;  and  this 
dose  may  be  taken  after  each  meal.  The  slight  bowel  derange- 
ment just  mentioned  will  certainly  be  made  worse  by  laxative 
medicines;  and  I  repeat  that,  during  an  epidemic  of  cholera, 
no  unnecessary  medicine  of  any  hind  should  be  taken,  and,  an  a 
rule,  none  without  medical  advice. 
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Some  practitioners  believe  and  assert  that  cholera  collapse 
may  be  caused  by  a  dose  of  purgative  medicine.  This  is 
quite  incredible.  It  must  have  happened  frequently  that  an 
individual,  experiencing  the  malaise  which  results  from  the 
cholera  poison  in  the  system,  takes  a  dose  of  opening  medicine ; 
the  symptoms  of  cholera  develop  themselves,  and  the  disease 
may  be  supposed  to  have  been  caused  by  the  medicine ;  yet 
such  a  conclusion  would  be  as  inconsistent  with  facts  and 
with  analogy  as  to  attribute  the  outcoming  of  the  rash  of 
scarlatina  to  a  mustard  poultice  applied  to  the  neck  for  the 
relief  of  the  sore-throat  which  commonly  marks  the  com- 
mencement of  that  disease.  Cholera  and  scarlatina  are  both 
specific  contagious  diseases  :  one  could  no  more  be  caused  by 
a  purgative  than  the  other  by  a  mustard  poultice. 

With  military  authorities  in  India  it  is  now  an  established 
practice,  when  cholera  breaks  out  amongst  troops  in  a  canton- 
ment, to  march  the  men  to  a  distant  encampment.  In  this 
way  the  local  causes  of  the  disease  in  the  contaminated  soil 
and  water  are  escaped  from,  and  the  spread  of  the  malady 
through  a  regiment  is  arrested.  A  similar  practical  result  is 
not  unfrequently  arrived  at  when,  an  outbreak  of  cholera  hav- 
ing occurred  in  a  native  village,  the  whole  of  the  inhabitants 
desert  their  homes  and  go  for  some  days  on  a  pilgrimage 
to  worship  at  the  shrine  of  some  saint  or  deity.  Whatever 
we  may  think  of  this  proceeding  from  a  religious  point  of 
view,  there  can  be  little  doubt  that  as  a  sanitary  measure  it  is 
often  successful,  and  the  natives  appeal  to  the  satisfactory 
results  as  a  justification  of  the  practice  and  a  reason  for  its 
repetition  when  the  occasion  arises. 

It  is  important  to  know  that  cholera  may  be  imported  into 
a  district  by  a  person  coming  from  an  infected  locality  while 
he  is  suffering  from  diarrhoea.  The  diarrhoea  may  be  a  mild 
form  of  cholera,  and  the  discharges  contain  the  specific  poison 
of  the  disease.  If  these  discharges  are  permitted  to  contami- 
nate the  soil,  the  water,  and  the  air,  the  disease  may  spread 
with  destructive  rapidity.  To  prevent  an  outbreak  of  cholera, 
the  diarrhoea  patient  should,  if  possible,  be  kept  in  quarantine, 
the  discharges  should  be  disinfected,  and  then  buried,  and  all 
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soiled  clothing  and  bedding  should  be  carefully  disinfected 
and  cleansed,  or  burnt. 

Public  latrines  in  a  district  where  cholera  prevails  are 
highly  dangerous,  and  a  fruitful  source  of  infection.  The  use 
of  latrines  by  British  troops  in  India  has  often  led  to  a  great 
mortality,  while  the  native  troops,  who  rarely  resort  to  latrines, 
have  either  escaped  entirely  or  have  suffered  in  a  much  less 
degree  at  the  same  time  and  place. 

The  early  burial  of  those  who  have  died  from  cholera  is 
imperative  as  a  sanitary  measure,  more  especially  in  a  tropical 
climate,  where  decomposition  is  extremely  rapid.  Of  course 
care  must  be  taken  to  ascertain  that  life  is  really  extinct 
before  burial  takes  place.  And  here  it  may  be  well  to  repeat 
that  there  are  two  post-mortem  phenomena  which  the  inex- 
perienced might  mistake  for  signs  of  vitality.  The  internal 
heat  of  the  body  comes  to  the  surface  after  death  from  cholera, 
so  that  for  an  hour  or  two  the  temperature  of  the  skin  may 
be  higher  than  it  was  for  some  hours  before  death.  Again,  it 
not  unfrequently  happens  that  for  half  an  hour  or  so  after 
death  some  muscles,  probably  stimulated  by  the  poisoned 
blood  which  excited  the  painful  cramps  during  life,  are  affected 
by  irregular  contractions  which  may  be  sufficiently  powerful 
and  concerted  to  move  a  finger,  and  even  a  limb.  These 
purely  physical  post-mortem  movements  have  often  excited  a 
vague  terror,  and  a  suspicion  that  life  remains  in  the  moving 
corpse. 

In  conclusion,  let  me  once  more  emphasise  the  statement 
that  there  is  no  fact  in  the  history  of  cholera  more  certain 
than  that  the  disease  is  bred  and  nourished  in  filth.  A  foul 
leaven  enters  the  body,  either  with  the  air  or  with  the  food 
and  drink,  and  then  excites  mysterious  fermentative  changes 
in  the  fluids  and  tissues  of  the  organism. 

The  most  successful  preventive  measures  are  those  which 
are  the  earliest  applied,  and  which  are  the  most  far-reaching 
in  their  operation.  To  purify  the  air  that  we  breathe  and  the 
water  that  we  drink  is  often  an  easier  and  always  a  more 
effective  proceeding  than  the  endeavour  to  free  the  body  from 
the  loathsome  ferment  when  once  it  has  gained  access  to  the 
circulating  fluids. 
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The  knowledge  that  we  now  possess  of  the  conditions  which 
engender  the  poison,  and  the  mode  in  which  it  enters  and 
operates  on  the  human  hody,  can  scarcely  fail  to  convince 
every  reflecting  mind  how  vain  is  the  hope  of  discovering  a 
specific  cure  for  cholera — how  mischievous  the  indiscriminate 
administration  of  active  drugs,  and  the  reckless  treatment  of 
symptoms  without  reference  to  their  origin  and  their  signi- 
ficance. 

The  chief  object  of  rational  medicine  is,  while  avoiding  all 
violent  means  and  all  mischievous  medication,  to  make  the 
treatment  of  cholera,  as  of  other  diseases,  conformable  to  what 
is  known  of  the  nature  of  the  malady  and  of  the  natural  pro- 
cess of  cure.  For  in  this,  as  in  many  other  acute  and  fatal 
diseases,  there  is  a  natural  curative  process;  and  the  highest 
art  of  the  physician  consists  in  learning  with  respect  to  each 
disease  what  that  process  is ;  so  that  he  may  be  enabled  to 
assist,  and,  if  need  be,  to  regulate  it,  while  he  carefully  avoids 
all  such  means  as  tend  directly  to  repress  or  to  oppose  the 
curative  efforts  of  nature. 

EPILOGUE. 

Since  this  chapter  was  in  type  I  find  that  the  late  Dr.  Fagge 1 
maintained  that  my  theory  of  cholera  collapse  must  be  erroneous, 
because  suppression  of  urine  and  other  symptoms  of  collapse  occur 
in  cases  of  perforation  of  the  stomach  and  other  allied  conditions. 
I  have  already  shown  (p.  139)  that  the  two  forms  of  collapse  are 
essentially  different,  notwithstanding  their  superficial  resemblance. 
It  is  obvious  that  the  arrest  or  failure  of  the  circulation,  whether 
caused  by  a  fibrinous  clot  in  the  trunk  of  the  pulmonary  artery,  as 
in  Dr.  Carpenter's  case  before  quoted  (p.  122),  by  contraction  of  the 
pulmonary  arterioles,  or  by  cardiac  weakness  from  nervous  shock, 
would,  in  proportion  to  its  degree,  be  associated  with  the  same 
chemical  and  physiological  results  of  defective  oxidation  and  sus- 
pended secretion.  But  to  argue  that,  therefore,  the  pathological 
conditions  must  be,  in  all  respects,  the  same,  is  about  as  convincing 
as  would  be  the  contention  that  retention  of  urine  from  paralysis  of 
the  bladder  is  identical  with  that  from  stricture  of  the  urethra. 
1  The  Principles  and  Practice  of  Medicine,  vol.  i.  pp.  298-9. 
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CHAPTEE  VII. 

LECTURE  ON  DELIRIUM  TREMENS,  ITS  SYMPTOMS,  PATHOLOGY, 

AND  TREATMENT.1 

Symptoms— Dreams— Spectral  Visions,  &c— Occasional  Violence— The  Deli- 
rium often  begins  after  Alcohol  has  been  Withdrawn— Traumatic  Delirium 
— Tendency  to  Suicide — Sudden  Death  from  Struggling  with  Attendants — 
Heart  often  Fat  and  "Weak— Urine  often  Albuminous — Delirium  from  Ex- 
haustion apart  from  Use  of  Alcohol— Various  Modes  of  Treatment  in 
Accordance  with  Pathological  Theories— General  Eules  for  Treatment — 
Guard  against  Suicide — Best  Means  of  Eestraint — Feeding  is  of  Prime 
Necessity — Cautious  Use  of  Opium — Danger  of  Large  Doses — Alcohol — 
Chloroform — Chloral — Tincture  of  Digitalis — Preventive  Measures. 

Those  who  suffer  from  this  disease  have  a  peculiar  form  of 
delirium,  accompanied  with  spectral  visions  and  a  general 
unsteadiness  and  trembling  of  the  voluntary  muscles.  They 
are  obstinately  wakeful.  In  a  large  proportion  of  cases  the 
patient  has  habitually  or  fitfully  indulged  in  excessive  quan- 
tities of  alcoholic  stimulants,  taking  at  the  same  time  a  com- 
paratively small  amount  of  solid  nutriment.  In  some  few 
exceptional  instances,  however,  over-work,  grief,  disappoint- 
ment, and  anxiety  have  been  the  exciting  causes  of  a  similar 
form  of  delirium  in  persons  of  strictly  temperate  habits. 

I  purpose  now  to  describe  the  symptoms  of  this  disease, 
its  essential  causes,  the  peculiar  dangers  which  attend  it,  and 
the  means  of  cure. 

Delirium  tremens  is  very  common  amongst  sailors,  who 
give  it  the  significant  name  of  the  '  horrors,'  and  the  history 
of  a  case  is  often  somewhat  of  this  kind.  A  sailor  who  has 
been  long  at  sea  comes  on  shore  with  a  plentiful  supply  of 
money  in  his  pocket,  and  determines  to  enjoy  himself  in  his 

1  Published  in  the  Lancet,  April  21,  1886. 
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own  peculiar  fashion.    This  consists  principally  in  keeping 
himself  incessantly  drunk  for  several  days  in  succession, 
during  which  time  he  eats  scarcely  any  solid  food.    At  the 
end  of  a  week  or  two,  having  spent  all  his  money  and  perhaps 
pawned  his  watch,  the  further  supply  of  drink  is  stopped. 
He  now  recovers  from  the  stupefying  effects  of  the  alcohol, 
and,  reflecting  upon  his  folly  and  the  emptiness  of  his  pockets 
with  feelings  of  vexation,  shame,  and  remorse,  he  becomes 
more  and  more  fretful  and  excited,  and  soon,  with  an  en- 
feebled body  and  an  irritated  mind,  he  comes  thoroughly 
under  the  influence  of  '  the  horrors.'    He  becomes  very  wake- 
ful— in  fact,  he  cannot  sleep  at  all ;  he  is  delirious,  but  the 
delirium  is  usually  not  of  a  violent  or  mischievous  character ; 
he  is  talking  incessantly  and  incoherently  on  a  variety  of 
subjects,  sometimes  to  persons  who  are  actually  with  him,  but 
very  commonly  to  persons  who  have  no  existence  except  in 
his  diseased  imagination,  or  who,  at  any  rate,  are  not  within 
sight  or  hearing.    Usually  he  will  answer  questions  correctly 
when  they  are  put  to  him,  will  put  out  his  tongue,  or  do  what- 
ever you  bid  him  to  do,  in  a  tremulous  and  agitated  manner, 
then  quickly  he  wanders  away  into  a  region  of  shadows  and 
fictions.    He  is  troubled  by  spectral  visions  of  various  forms 
— rats  and  mice  and  reptiles  are  creeping  over  his  bed ; 
dogs  and  devils  are  dancing  about  the  room,  and  frequently 
threatening  him  with  teeth  and  claws.    If  by  chance  he  fall 
to  sleep  for  a  time,  his  distress  appears  only  to  be  increased  : 
he  is  disturbed  by  terrific  dreams,  he  moans  incessantly,  and 
not  unfrequently  wakes  himself  with  a  scream  of  terror,  and 
he  may  then  rush  frantically  towards  the  door  or  window  to 
escape  from  some  imaginary  pursuer. 

After  a  patient's  recovery  he  often  remembers  distinctly 
the  nature  of  his  past  dreams  and  delusions.  One  man,  who 
had  screamed  loud  enough  to  disturb  the  whole  hospital,  told 
me  that  while  sleeping  he  thought  he  was  in  hell,  and  that  he 
was  being  tortured  by  having  red-hot  irons  thrust  through  his 
body.  Another  fancied  that  he  was  drowning,  and  that  the 
devil  came  to  help  him  out  of  the  water.  The  alternative  of 
drowning  or  falling  into  the  hands  of  such  a  helper  drew 
from  him  a  scream  which  aroused  the  entire  household. 
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The  patient  is  often  troubled  and  anxious  about  business 
matters.  He  will  be  incessantly  getting  out  of  bed  and  at- 
tempting to  find  his  clothes,  in  order  that  he  may  start  on 
some  affair  which  requires  his  immediate  presence  ;  and  if  he 
cannot  find  his  clothes,  he  will  attempt  to  go  without  them. 
Some  time  since  I  had  under  my  care — a  lady  I  was  about  to 
say — at  any  rate,  a  woman,  who,  one  Sunday  morning,  just  as 
people  were  returning  from  church,  rushed  out  into  the  street 
in  her  night-dress.  One  peculiarity  in  these  cases  is,  that  a 
patient,  when  not  actually  in  terror  of  some  spectral  enemy, 
frequently  appears  to  be  amused  at  his  own  perplexities.  Thus 
I  have  seen  a  man  making  ineffectual  attempts  to  pick  up 
money  which  he  thought  he  saw  on  the  bed,  and  occasionally 
remarking  upon  the  extraordinary  fact  that  he  could  not  feel 
the  coin  which  he  so  distinctly  saw — a  state  of  mental  per- 
plexity like  that  of  Macbeth  when  he  could  not  clutch  the 
dagger  which  he  plainly  saw  before  him.  The  sight  is  not  the 
only  sense  which  is  thus  mocked  and  deluded.  The  patient 
often  hears  voices  calling  from  the  wall  or  the  ceiling,  and  not 
imfrequently  replies  to  imaginary  addresses. 

I  have  said  that  the  delirium  is  not  usually  of  a  violent  or 
mischievous  character;  but  occasionally,  when  a  patient  is 
opposed  in  his  attempt  to  get  up  or  to  leave  the  room,  he  be- 
comes angry  and  violent.  When  I  was  house  physician,  a 
powerful  man  contrived  to  slip  out  of  a  strait-waistcoat  by 
which  he  had  been  restrained  during  the  night ;  and  with  a 
determination  to  escape  he  armed  himself  with  a  long  metal 
tube.  He  then  banged  open  the  door  of  a  room  where  some 
of  the  hospital  servants  were  sleeping,  and  floored  the  nurse 
and  one  patient  before  he  could  be  secured. 

Some  features  of  the  disease  yet  remain  to  be  mentioned. 
There  is  a  peculiar  tremulousness  of  the  voluntary  muscles; 
the  hands  are  unsteady ;  the  muscles  of  the  face  and  of  the 
tongue  quiver,  so  that  the  voice  is  tremulous  like  that  of  a 
man  suffering  from  fright  or  just  emerging  from  a  very  cold 
bath.  The  tongue  is  usually  moist  and  coated,  the  face  is 
often  flushed,  and  the  eyes  are  injected—'  red  and  ferrety,'  as 
the  term  goes  (white  ferrets  commonly  having  pink  eyes) .  The 
pulse  is  quick,  but  soft  and  compressible  ;  the  skin  is  usually 
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moist,  and  not  unfrcquently  bathed  in  a  profuse  sweat.  Very 
rarely  does  the  patient  complain  of  hoadache,  or,  indeed,  of 
pain  of  any  kind.  While  he  is  haunted  by  imaginary  evils  his 
sensibilities  are  blunted,  and  he  appears  to  have  but  little  con- 
sciousness of  physical  suffering.  This  is  an  important  fact  to 
bear  in  mind,  and  it  shows  the  necessity  for  watchfulness  lest 
some  serious  disease  escape  detection.  In  one  case  which  came 
under  my  observation,  extensive  hepatisation  of  one  lung  was 
not  discovered  until  after  death.  There  had  been  no  cough  or 
dyspnoea  or  complaint  of  pain  to  direct  attention  to  the  chest ; 
and  a  physical  examination,  by  which  alone  the  disease  could 
have  been  discovered,  was  not  made. 

Our  typical  sailor,  you  will  remember,  became  delirious 
when  he  had  ceased  to  drink ;  and  this  is  the  fact  in  a  large 
proportion  of  instances.  The  habitual  drinker  learns  from  ex- 
perience that  he  can  ward  off  a  threatened  attack  by  a  con- 
tinual recurrence  to  the  bottle.  His  nervous  system  is  com- 
posed and  his  muscles  are  steadied  by  a  frequent  lepetition  of 
the  customary  dram.  An  enforced  abstinence  is  quickly  fol- 
lowed by  an  attack  of  delirium  tremens.  In  some  instances 
the  unhappy  man  has  continued  to  drink  until  the  stomach — 
fretted  and  inflamed  by  excess  of  alcohol — will  no  longer 
retain  either  food  or  stimulants ;  then  follows  extreme  bodily 
exhaustion  with  great  mental  excitement  and  delirium.  In 
some  cases,  however,  the  attack  is  not  preceded  by  a  with- 
drawal or  diminution  of  the  stimulus ;  it  seizes  upon  men 
who  continually  drink  to  excess ;  but  rarely  when  the  appetite 
and  digestion  have  continued  good.  Sometimes  we  find  that 
the  immediate  exciting  cause  has  been  some  sudden  anxiety 
or  disappointment ;  in  other  cases  the  delirium  follows  quickly 
upon  some  injury  or  illness  which  is  at  once  a  source  of 
exhaustion  and  of  irritation  and  distress.  For  instance,  an 
habitual  toper  breaks  his  leg,  and,  in  the  course  of  a  day  or 
two,  he  becomes  delirious.  With  apparently  an  almost  entire 
insensibility  to  physical  pain,  he  will,  if  not  carefully  watched, 
tear  off  the  bandages  and  dance  about  upon  the  broken  limb. 
This  is  what  the  surgeons  call  traumatic  delirium.  It  is,  in 
fact,  delirium  tremens.  The  traumatic  element  is  not  an 
essential  one  in  the  causation  of  the  disease.    An  attack  of 
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pneumonia,  or  pleurisy,  or  pericarditis,  or  of  almost  any  other 
acute  disease,  would  just  as  surely  as  the  wounded  limb  have 
acted  as  the  exciting  cause  of  the  delirium  in  a  subject  predis- 
posed by  habitual  intemperance. 

I  have  told  you  that  a  patient  with  delirium  tremens  is 
rarely  mischievous  or  violent  to  others ;  much  more  commonly 
he  is  dangerous  to  himself.  A  tendency  to  suicide  is  very  com- 
mon ;  and  this  danger  we  have  always  to  remember,  and  to 
guard  against. 

Another  fact  important  to  be  borne  in  mind  is  that  any 
violent  exertion  on  the  part  of  the  patient,  such  as  running 
fast  or  struggling  with  an  attendant,  or  such  violent  efforts  as 
he  will  sometimes  make  to  free  himself  from  the  restraint  of 
a  strait- waistcoat — any  violent  exertion  of  this  kind  is  apt  to 
induce  rapid  and  great  exhaustion,  and  even  sudden  death. 

Dr.  Budd  was  in  the  habit  of  mentioning  in  his  lectures  a 
tragedy  which  occurred  at  the  '  Dreadnought '  when  he  was 
physician  to  that  hospital-ship,  and  which  serves  as  a  good 
and  impressive  illustration  of  the  two  dangers  to  which  I  have 
alluded — namely,  the  danger  of  suicide,  and  the  danger  re- 
sulting from  any  violent  exertion  on  the  part  of  the  patient. 
Three  sailors  suffering  from  delirium  tremens  were  in  the 
'  Dreadnought '  at  one  time.  One  of  them  suddenly  cut  his 
throat;  and  a  second,  excited  and  alarmed  by  the  commotion 
in  the  ward  which  this  event  occasioned,  jumped  through  a 
port-hole  into  the  river,  and  swam  away  vigorously  towards 
the  shore.  They  immediately  put  after  him  in  a  boat,  and 
picked  him  up.  Having  brought  him  to  the  ship's  side,  they 
were  about  to  take  him  up  the  ladder,  when  he  made  a  violent 
resistance,  and  in  doing  so  suddenly  fell  dead  in  the  boat. 

The  tendency  to  sudden  death  from  exhaustion  is  accounted 
for  by  the  condition  of  the  heart.  In  nearly  every  fatal  case 
of  delirium  tremens  which  has  occurred  since  the  attention  of 
the  morbid  anatomist  has  been  directed  to  the  subject  of  fatty 
degeneration  of  the  heart,  it  has  been  found  that  this  change 
in  the  muscular  structure  of  the  organ  exists  to  a  greater 
or  less  extent,  and  not  unfrequently  in  an  extreme  degree. 
The  explanation  of  this  fatty  degeneration  of  the  walls  of 
the  heart  is  probably  to  be  found  in  the  peculiar  diet  of  these 
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patients— a  diet  abounding  in  hydro-carbon,  and  deficient  in 
the  nitrogenous  materials  which  are  contained  in  the  fibre  of 
meat,  and  which  are  required  for  the  continued  renewal  of  the 
constantly  acting  muscular  tissue  of  the  heart. 

This  degeneration  of  the  muscular  tissue  of  the  heart  is  the 
most  constant  and  the  most  important  structural  change  dis- 
cernible after  death.  The  brain  and  its  membranes  are  usually 
quite  healthy.  Sometimes  there  is  an  appearance  of  increased 
fulness  of  the  blood-vessels,  and  there  may  be  some  serous 
effusion  beneath  the  arachnoid  in  the  meshes  of  the  pia  mater. 
Occasionally,  too,  though  less  frequently,  the  arachnoid  is 
found  more  or  less  opaque  and  thickened.  These,  however, 
are  only  occasional  and  accidental  appearances  ;  they  are  not 
of  the  essence  of  the  disease :  for  they  are  found  when  there 
has  been  no  symptom  of  delirium  tremens ;  and,  on  the  other 
hand,  they  are  wanting  in  the  great  majority  of  fatal  cases  of 
the  disease. 

Delirium  tremens  does  not  depend  on  inflammation  of  the 
brain  and  its  membranes,  as  it  was  formerly  supposed  to  do. 
It  may,  however,  be  complicated  with  inflammatory  changes  ; 
and  it  is  surprising  that  this  inflammatory  complication  is  not 
more  frequent  than  it  is  actually  found  to  be.  If  we  consider 
the  vast  amount  of  alcohol  consumed  by  an  habitual  drunkard; 
the  obvious  influence  which  it  has  in  disturbing  the  functions 
of  the  brain ;  and  the  great  affinity  which  appears  to  exist  be- 
tween it  and  the  cerebral  tissue,  as  shown  by  the  fact  (which 
Dr.  Percy  was  the  first  to  discover)  that  alcohol  may  be  ob- 
tained in  considerable  amount  from  the  brain  of  a  dog  that 
has  been  poisoned  by  it :  these  facts  would  naturally  lead  one 
to  anticipate  that  inflammation  of  the  brain  and  its  membranes 
would  be  a  frequent  result  of  alcoholic  intoxication.  The  re- 
verse, however,  is  the  case.  I  remember  to  have  seen  only 
one  case  in  which,  after  death  with  symptoms  of  delirium 
tremens,  there  were  decided  indications  of  meningitis  in  an 
effusion  of  lymph  as  well  as  serum  beneath  the  arachnoid. 

How  are  we  to  tell  during  life  that  there  is  inflammation 
of  the  brain  or  its  membranes  in  addition  to  the  symptoms  of 
delirium  tremens  ?  Not  very  easily,  I  can  assure  you.  There 
are  certain  symptoms  which  would  show  tho  existence  of 
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something  more  than  an  ordinary 'attack  of  delirium  tremens  : 
feed  pain  in  the  head;  convulsions,  either  general  or  partial; 
paralysis;  inequality  of  the  pupils ;  strabismus;  unusual  slow- 
ness of  the  pulse.  You  will  get  no  help  from  the  state  of  the 
skin  or  tongue,  whether  moist  or  dry ;  they  may  be  one  or  the 
other  in  either  disease.  Neither  will  the  colour  of  the  coun- 
tenance assist  you  in  the  diagnosis ;  it  is  almost  always  as 
flushed  and  red  in  delirium  tremens  as  it  is  possible  to  be  in 
cases  of  inflammation  of  the  brain.  You  are  not  to  suppose 
that  a  delirious  patient  has  inflammation  of  the  brain  merely 
because  his  face  is  flushed. 

You  should  never  omit  to  examine  the  urine  in  cases  of 
delirium  tremens.  Drunkards  are  frequently  the  subjects  of 
renal  disease ;  and  an  attack  of  convulsions,  or  symptoms  of 
great  cerebral  oppression,  which  might  be  indicative  of  in- 
flammation of  the  brain,  may  also  be  a  result  of  uraemia 
consequent  on  degeneration  of  the  kidney. 

Delirium  tremens  is  more  common  in  men  than  in  women, 
in  proportion  as  they  are  more  exposed  to  its  exciting  causes, 
but  it  is  by  no  means  uncommon  in  women,  and  the  symptoms 
are  essentially  the  same  in  the  two  sexes.  Although,  as  I  have 
before  said,  the  sufferers  from  delirium  tremens  are,  in  the 
great  majority  of  cases,  persons  of  intemperate  habits,  so  that 
the  disease  has  with  good  reason  been  designated  delirium 
e  potu,  yet  we  sometimes  meet  with  cases  of  delirium  of  essen- 
tially the  same  character,  and  requiring  precisely  the  same 
plan  of  treatment,  in  the  persons  of  those  who  have  never 
drunk  to  excess.  I  could  give  several  illustrations  of  this 
doctrine  from  my  own  experience,  but  I  prefer  to  quote  from 
Dr.  Abercrombie  a  case  which  you  will  find  fully  recorded, 
under  the  head  of  Meningitis,  in  his  work  on  Diseases  of  the 
Brain.    The  outline  of  the  case  is  briefly  this. 

A  lady  aged  38,  after  the  birth  of  her  eleventh  child, 
had  a  deep-seated  painful  swelling  in  the  pelvis.  This  was 
treated  by  repeated  topical  bleeding.  The  result  was,  that 
after  three  or  four  weeks  her  strength  was  much  reduced, 
and  she  was  still  confined  to  her  bed.  At  this  time  she  was 
alarmed  and  agitated  by  some  family  occurrence,  and  imme- 
diately she  began  to  talk  wildly  and  incoherently.    She  con- 
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tinued  to  talk  incessantly  the  whole  night.  The  next  day  the 
symptoms  rapidly  yielded  to  treatment  by  stimulants.  A  glass 
of  wine  was  given  every  hour.  After  the  fourth  glass  she  was 
perfectly  composed  and  rational. 

Some  pathologists  would  deny  that  this  was  really  a  case  of 
delirium  tremens;  they  would  call  it  delirium  from  exhaustion, 
which  it  unquestionably  was,  as  the  history  of  the  disease  and 
the  result  of  treatment  clearly  show.  But  I  maintain  that 
delirium  tremens  is  also  essentially  an  instance  of  delirium 
from  exhaustion,  and  that  the  direct  action  of  alcohol  is  not  an 
essential  element.  What  is  common  to  all  forms  of  delirium 
from  exhaustion,  and  what  therefore  is  essential,  is  this,  that 
there  is  a  mental  and  a  bodily  element — some  grief  or  disap- 
pointment, vexation,  anxiety,  or  terror,  acting  upon  an  en- 
feebled body.  The  delirium  of  intoxication  is  entirely  distinct 
from  that  form  of  delirium  which  we  call  delirium  tremens. 
The  delirium  of  intoxication  is  a  direct  effect  of  the  presence 
of  alcohol  in  the  blood ;  whereas  alcohol  is  only  mdirectly 
concerned  in  the  causation  of  delirium  tremens.  An  habitual 
excess  of  alcohol  tends  to  impair  the  nutrition  of  the  brain  and 
to  exhaust  the  powers  of  the  body  by  excluding  wholesome  food 
and  deranging  the  digestive  process,  and  in  this  way,  rather 
than  by  any  direct  toxasniic  influence,  it  acts  as  a  predisposing 
cause  of  delirium  tremens. 

The  treatment  of  delirium  tremens  has  passed  through 
various  phases,  and  undergone  various  modifications,  in  accord- 
ance with  the  theories  which  have  at  different  times  prevailed 
with  respect  to  the  nature  of  the  malady.  Until  within  the  last 
seventy  years,  it  was  generally  looked  upon  as  an  inflamma- 
tory disease.  Many  of  the  cases  which  the  older  writers  called 
'  phrenitis '  were,  in  fact,  cases  of  delirium  tremens.  The 
treatment  then  was  by  bleeding  and  other  antiphlogistic 
remedies,  and  the  result  was  most  unfavourable.  In  the  year 
1813,  Mr.  Thomas  Sutton,  of  Greenwich,  published  a  tract  in 
which  he  distinguished  these  cases  of  delirium,  so  commonly 
occurring  in  persons  of  intemperate  habits,  from  cases  of  in- 
flammation of  the  brain  and  its  membranes.  He  first  applied 
the  term  '  delirium  tremens  '  to  the  former  class  of  cases,  and 
remarked  upon  it  that  the  name,  though  not  perhaps-  the 
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most  appropriate,  would  serve  to  convey  a  notion  of  an  essen- 
tial symptom  of  the  disease,  and  was  sufficiently  explicit  for 
his  purpose.  He  states  that  from  the  year  1798  to  1807  he 
resided  on  the  eastern  coast  of  Kent,  first  as  physician  to  the 
forces,  and  afterwards  as  a  private  practitioner.  He  there 
found  that  delirium  tremens  was  treated  in  two  very  distinct 
ay  ays  by  different  practitioners  ;  the  one  party  employing 
antiphlogistic  remedies,  the  other  using  narcotics :  and,  as 
he  says,  he  '  soon  perceived  that  the  latter  practice  carried 
with  it  all  the  success.'  He  adopted  the  successful  mode  of 
practice,  and,  after  giving  it  a  fair  trial,  published  a  very 
sensible  treatise  on  the  disease.  He  states  that  in  the  course 
of  three  years  he  had  treated  twenty-two  cases  of  delirium 
tremens,  and  that  only  four  of  these  had  died.  He  estimates 
the  mortality  under  the  antiphlogistic  treatment  as  two  out 
of  three. 

Since  that  time  the  treatment  of  delirium  tremens  by 
narcotics,  and  especially  by  opium,  has  been  gradually  estab- 
lished as  the  orthodox  practice ;  and  it  is,  on  the  whole,  a 
successful  practice.  But  it  does  not  always  succeed.  The 
doctrine  that  '  opium,  is  to  be  given  in  large  doses,  and  re- 
peated fearlessly  until  the  patient  sleeps,'  is  a  dangerous 
doctrine,  and  must  often  have  led  to  a  fatal  result.  There 
are  many  patients  who  would  die  from  the  depressing  effect  of 
opium  on  the  heart  without  being  made  sleepy  by  the  drug. 
I  had  this  fact  deeply  impressed  upon  my  mind  many  years 
ago,  when  I  was  house-physician  to  the  hospital.  A  man 
who  had  taken  repeated  large  doses  of  opium  sank  rapidly 
exhausted  without  a  symptom  of  narcotism,  consciousness 
remaining  until  within  a  few  minutes  of  his  death. 

Of  late  years  Dr.  Peddie,1  of  Edinburgh,  Dr.  Laycock,  and 
some  other  practitioners  have  attributed  the  symptoms  of 
delirium  tremens  to  the  direct  poisonous  influence  of  alcohol 
upon  the  brain,  and  in  accordance  with  this  view  they  have 
treated  the  disease  without  opium  or  alcohol,  and  have  given 
diaphoretics,  such  as  tartar  emetic,  which  is  supposed  also 
to  exert  a  sedative  influence  on  the  brain.    The  successful 
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result  of  this  treatment,  at  any  rate,  proves  that  opium  and 
alcohol  are  not  necessary  for  the  cure  of  delirium  tremens. 

The  three  chief  modes  of  treatment,  therefore,  which  have 
been  pursued  in  this  disease  are  : — 

(1)  The  antiphlogistic,  now  by  general  consent  abandoned. 

(2)  The  treatment  by  opium,  which  is  in  very  general  use, 
and  often  highly  successful;  but  which  is  attended  with  pe- 
culiar risks,  the  nature  of  which  I  will  presently  endeavour  to 
point  out  to  you. 

(3)  The  eliminative  treatment,  with  abstinence  from 
alcohol  and  opium. 

I  will  now  tell  you  what,  in  my  opinion,  are  the  main 
points  to  be  attended  to  in  the  treatment  of  delirium  tremens, 
and  what  are  the  peculiar  dangers  which  have  to  be  guarded 
against. 

And  first,  bearing  in  mind  the  tendency  to  suicide,  the 
patient  must  be  constantly  and  carefully  watched  by  a  judi- 
cious attendant  who  has  the  power  to  exercise  some  moral 
control  over  him.  The  doors  and  windows  should  be  secured, 
and  razors,  knives,  and  other  means  of  mischief,  put  out  of 
sight  and  reach.  He  should  be  kept  quiet  and  undisturbed 
by  noise  or  excess  of  light.  It  is  better,  if  possible,  to  avoid 
direct  physical  restraint.  If  the  patient  be  violent  and  diffi- 
cult to  control,  secure  the  services  of  two  attendants  rather 
than  have  recourse  to  a  strait-waistcoat.  I  have  known  more 
than  one  instance  of  sudden  death  from  exhaustion  induced 
by  violent  struggling  against  the  restraint  of  the  strait- 
waistcoat,  and  I  have  also  seen  more  than  one  case  of  fatal 
exhaustion  from  struggling  with  injudicious  attendants.  Not 
long  since  a  medical  friend  called  one  morning  and  desired  me 
to  go  with  him  immediately  to  visit  a  publican  whom  he  had 
just  before  seen  with  an  attack  of  delirium  tremens.  On 
entering  the  room  we  found  the  patient  gasping  for  breath 
and  evidently  dying.  We  learnt  that  immediately  after  my 
friend  had  left  his  patient,  less  than  half  an  hour  before,  the 
man  got  out  of  bed  and  wished  to  leave  the  room.  Three 
strong  men  who  were  present  resisted  his  attempt  to  go  out ; 
a  struggle  ensued,  and  in  the  midst  of  it  he  suddenly  fell 
exhausted  as  we  saw  him,  and  he  quickly  ceased  to  breathe. 
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You  see,  then,  how  great  is  the  risk  resulting  from  violent 
exertion  on  the  part  of  these  patients,  and  how  important  it 
is  to  avoid  any  restraint  which  is  likely  to  provoke  a  struggle. 
In  some  instances  a  patient  who  cannot  otherwise  be  kept  in 
bed  will  remain  perfectly  quiet  under  the  restraint  of  the 
waistcoat ;  hut  while  he  is  thus  restrained  he  must  on  no 
account  be  left  alone.  He  may  begin  to  struggle  at  any 
moment,  and  this  struggle  may  cause  rapid  and  fatal  ex- 
haustion. 

To  sum  up,  then,  what  I  have  said  on  the  subject  of 
restraint,  the  guiding  principle  is  to  prevent  any  violent 
exertion  on  the  part  of  the  patient— any  struggle  either  with 
the  strait-waistcoat  or  with  the  attendants.  A  padded  room, 
when  it  can  be  had,  is  the  safest  and  most  effectual  means  of 
restraint  for  a  violent  patient. 

Having  ensured  the  safe  custody  of  the  patient,  we  have 
next  to  consider  other  methods  of  treatment.  Now,  in  the 
first  place,  bear  in  mind  that  delirium  tremens  is  one  of  those 
diseases  from  which  recovery  may  take  place  without  any 
assistance  from  drugs.  Medicines  are  of  great  use  in  the 
treatment;  but  they  are  not  essential.  It  is,  however,  of 
essential  importance  that  the  delirious  patient  should  be  fed. 
The  history  of  the  disease  teaches  us  that  the  immediate  cause 
of  the  delirium  is  the  exhaustion  consequent  on  a  deficiency 
of  wholesome  nutriment ;  and,  until  this  deficiency  be  sup- 
plied, all  attempts  to  procure  the  wished-for  sleep,  which  is  so 
generally  followed  by  a  cessation  of  the  excitement,  are  often 
useless  and  worse  than  useless. 

Whatever  else  you  do  or  leave  undone,  never  neglect  to 
feed  a  delirious  patient.  If  he  will  take  food  when  he  first 
comes  under  treatment,  give  it  immediately,  and  let  it  be 
repeated  as  soon  as  he  will  take  it.  If  there  be,  as  there  often 
is,  a  disinclination  for  food,  with  nausea  and  a  coated  tongue, 
an  emetic  of  ipecacuanha,  followed  by  a  dose  of  calomel  and 
colocynth,  or  a  saline  laxative,  will  be  of  use  as  a  preparation 
for  food  and  for  the  opiate,  which  may  best  be  given  at  bed- 
time. You  may  then  give  thirty  or  forty  minims  of  tincture 
of  opium,  which  I  believe  to  be  a  better  soporific  in  these 
cases  than  the  salts  of  morphine,  and  a  smaller  dose  may  be 
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given  in  three  or  four  hours  if  necessary.  The  first  object  is 
to  secure  sleep.  But  here  I  wish  to  impress  upon  you  the 
necessity  of  great  care  and  watchfulness.  Do  not  make  rash 
attempts  to  force  on  sleep  by  repeated  large  doses  of  opium. 
These  attempts  will  often  fail  to  procure  sleep,  and  they  may 
kill  the  patient.  It  is  an  undoubted  fact,  that  opium  in  many 
of  these  cases  has  no  soporific  effect  whatsoever.  And  not 
only  in  cases  of  delirium  tremens  is  opium  uncertain  in  its 
operation.  When  we  give  opium  in  ordinary  cases  of  disease 
as  an  anodyne  or  soporific,  we  can  never  be  sure  that  it  will 
cause  sleep.  In  a  considerable  proportion  of  cases  opium 
prevents  sleep,  and  makes  the  patient  more  wakeful  than  he 
would  have  been  without  it.  Another  not  uncommon  effect 
of  an  opiate  is  to  cause  nausea  and  faintness.  These  two 
effects  of  opium  should  always  be  borne  in  mind  in  the 
treatment  of  delirium  tremens.  Eemember  that  when  opium 
fails  to  act  as  a  soporific  in  delirium  tremens  it  is  not  inert, 
and  must  not  be  given  in  repeated  large  doses  as  if  it  were. 
While  it  fails  to  procure  sleep,  it  may  be  exerting  a  powerful 
depressing  and  paralysing  influence  upon  the  heart.  The 
symptoms  indicating  that  opium  is  thus  acting  on  the  heart 
are  these  : — The  patient  continues  wakeful,  excited,  and 
delirious,  but  grows  rapidly  weaker ;  the  pulse  becomes  quick, 
small,  and  feeble;  the  pupils  are  contracted;  the  skin  is 
bathed  in  a  profuse  sweat  ;  and  if  the  opium  be  continued  in 
large  and  frequent  doses,  the  patient  rapidly  sinks,  but  remains 
wakeful  and  conscious  until  perhaps  within  a  few  minutes  of 
the  end.  The  opium  in  these  cases  acts  as  a  powerful  seda- 
tive on  the  heart,  and  in  proportion  as  it  does  this  it  fails  to 
exercise  any  soporific  influence.  If  you  find  that  opium  is 
acting  thus  injuriously,  you  must  immediately  discontinue  it, 
and  give  liberal  doses  of  brandy,  or  the  stimulant  to  which 
the  patient  has  been  accustomed.  Full  doses  of  quinine,  too, 
will  be  of  use  as  a  tonic ;  and  nutriment,  either  in  the  liquid 
or  solid  form,  should  be  freely  given. 

It  is  an  undoubted  fact  that  the  soporific  effect  of  opium 
is  often  much  more  certain  and  decided  when  the  medicine 
is  given  with  some  alcoholic  stimulant  than  when  it  is  given 
alone ;  and  I  have  seen  not  a  few  cases  of  delirium  tremens 
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in  which,  a  ft  or  repeated  Large  doses  of  opium  have  failed  to 
procure  sleep,  a  liberal  allowance  of  the  patient's  accustomed 
stimulant,  more  especially  when  combined  with  food,  has 
been  followed  by  a  long  sleep,  and  this  by  an  entire  freedom 
from  delusions  and  delirium.  I  scarcely  need  impress  upon 
you  that  these  unquestionable  facts  are  quite  irreconcilable 
with  the  hypothesis  that  the  proximate  and  essential  cause  of 
delirium  tremens  is  the  presence  of  alcohol  in  the  blood.  If 
the  patient  refuse  to  take  the  opiate  or  other  medicine  which 
you  are  anxious  to  give,  he  may  sometimes  be  induced  to 
take  it  mixed  with  his  beer  or  other  beverage.  Both  food 
and  stimulants  may  be  given  by  the  rectum  in  case  of  need  ; 
and  morphine  may  be  introduced  hypodermically ;  but  this 
mode  of  giving  morphine  requires  at  least  as  much  caution  as 
the  administration  of  opiates  by  the  mouth. 

Chloroform  vapour  has  the  immediate  effect  of  quieting 
the  delirium  and  excitement ;  but  the  quiescence  in  most 
cases  is  only  temporary.  Occasionally,  however,  after  one  or 
two  repetitions  of  the  anaesthetic  the  patient  sinks  into  a  quiet 
slumber  of  some  hours'  duration,  and  when  he  awakes  the 
delirium  and  excitement  have  passed  away.  The  fat  and 
flabby  state  of  the  heart  in  these  cases  calls  for  extreme  care 
in  the  administration  of  chloroform. 

The  hydrate  of  chloral  in  doses  of  from  twenty  to  forty 
grains  often  acts  very  speedily  and  satisfactorily. 

When  there  is  much  flushing  of  the  face  and  heat  of  the 
scalp,  cold  lotions  or  iced  water  in  a  bladder  may  be  applied 
to  the  head  with  advantage. 

You  may  have  heard  or  read  of  large  doses  of  tincture  of 
digitalis  having  been  given  for  the  cure  of  delirium  tremens. 
I  consider  this  a  very  dangerous  remedy.  I  have  no  doubt 
that  some  patients  have  recovered  in  spite  of  the  treatment. 
When  half-ounce  doses  of  the  tincture  have  been  given,  it  is 
to  be  hoped  that  the  digitalis  was  of  bad  quality :  the  patient 
would  then,  at  any  rate,  have  the  benefit  to  be  derived  from 
the  stimulant  action  of  the  rectified  spirit.  I  have  heard  of 
several  instances  of  sudden  death  after  the  administration  of 
large  doses  of  digitalis,  and  it  is  only  natural  that  these 
calamitous  results  should  not,  as  a  rule,  obtain  equal  publicity 
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with  the  cases  of  apparently  successful  treatment.  A  con- 
sideration of  the  natural  history  of  delirium  tremens  suffices, 
I  think,  to  show  that  the  treatment  by  large  doses  of  digitalis 
is  irrational  and  dangerous. 

To  sum  up,  then,  the  main  practical  points  which  I  have 
endeavoured  to  impress  upon  you.  Bear  in  mind  that  an 
attack  of  delirium  tremens,  as  a  rule,  subsides  in  a  few  days 
without  help  from  medicines  of  any  kind.  Let  the  patient 
be  carefully  watched,  and  guarded,  and  fed,  and  the  excite- 
ment and  delirium  will  gradually  subside.  In  many  instances 
opium  is  a  valuable  aid  in  the  treatment,  and  it  will  often  cut 
short  the  disease ;  but  remember  that  it  is  powerful  for  evil 
as  well  as  for  good.  Its  use,  therefore,  requires  much  care 
and  discrimination.  The  hydrate  of  chloral  often  acts  very 
speedily  and  satisfactorily,  and  may  therefore  sometimes  be 
preferred  to  opium.  Some  form  of  alcoholic  stimulant  will 
often  be  of  great  use  in  calming  the  nervous  excitement  and 
procuring  sleep. 

Lastly,  when  the  patient  has  recovered  from  his  attack, 
do  not  fail  to  impress  upon  him  the  moral  lesson  which  his 
sufferings  have  been  designed  to  convey.  The  tortures  of 
delirium  tremens  are  calculated  to  exercise  a  wholesome 
deterring  influence  on  the  self-indulgent  and  the  intemperate, 
and  in  that  light  he  should  be  taught  to  view  them.  The 
poet  Wordsworth  has  given  the  true  interpretation  of  the 
spectral  visions  which  form  so  marked  a  feature  of  delirium 
tremens,  in  the  following  lines  from  his  Sonnets  on  the  Punish- 
ment of  Death : — 

Ye  brood  of  conscience — Spectres !  that  frequent 
The  bad  man's  restless  walk  and  haunt  his  bed, — 
Fiends  in  your  aspect,  yet  beneficent 
In  act,  as  hovering  angels  when  they  spread 
Their  wings  to  guard  the  unconscious  Innocent. 

The  only  hope  for  him  who  has  once  been  the  subject  of 
delirium  tremens  is  in  total  abstinence,  which  for  such  a  man 
is  easier  than  temperance.  Some  years  since  I  had  under 
my  care  in  the  hospital  a  man  with  delirium  tremens  whom 
I  persuaded  to  become  a  teetotaler.  Seven  years  afterwards 
he  was  re-admitted  with  the  same  disease.    He  then  de- 
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clared— and  I  believe  that  he  spoke  the  truth — that  since  he 
left  the  hospital  he  had  been  a  total  abstainer  until  a  fort- 
night before  his  re-admission,  when,  on  the  occasion  of  his 
son's  emigrating,  he  began  to  drink  a  little,  and  this  led  on 
to  continued  excess  for  several  days,  ending  in  an  attack  of 
his  former  malady. 
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CHAPTEE  VIII. 

ON  SOME  NEKVOUS  DISORDERS  THAT  RESULT  FROM  OVERWORK 
OR  MENTAL  SHOCK  AND  ANXIETY.1 

SECTION  I. 

Case  1.  Distressing  Nervous  Symptoms  of  a  Year's  Duration,  the  Eesult  of 
a  Carriage  Accident,  removed  by  a  Few  Doses  of  Chloral  at  Bedtime.— 
Case  2.  Epilepsy  and  other  grave  Nervous  Disorders  of  Seven  Years' 
Duration,  the  Exciting  Cause  having  been  the  Shock  of  a  Fatal  Accident 
to  a  Child. — Case  3.  Nervous  Symptoms  of  Four  Years'  Duration,  the 
Eesult  of  the  Patient's  House  having  been  struck  by  Lightning,  removed 
by  the  Temporary  Use  of  Chloral  and  Change  of  Air. — Case  4.  Nervous 
Symptoms  the  Eesult  of  intense  Business  Anxieties  removed  by  the  Tem- 
porary Use  of  Opium. — Case  5.  Nervous  Disorder  the  Eesult  of  Overwork 
removed  by  the  Temporary  Use  of  Chloral.— Case  6.  Insomnia,  with  Henri - 
hyperasthesia  removed  by  Four  Small  Doses  of  Chloral— The  more  common 
Sources  of  Mental  Shock,  Anxiety,  and  Nervous  Disorder. 

I  wish  to  direct  attention  to  a  very  numerous  and  interesting 
class  of  cases,  in  which  a  great  variety  of  so-called  nervous 
symptoms  are  traceable  to  the  influence  of  overwork,  anxiety, 
or  mental  shock.  For  many  years  I  have  taken  an  especial 
interest  in  cases  of  this  kind,  and  so  long  ago  as  the  year  1853, 
in  a  course  of  lectures  which  I  delivered  at  the  Eoyal  College 
of  Physicians,  I  described  their  general  features,  and  gave  a 
considerable  number  of  examples  illustrative  of  their  etiology, 
their  symptoms,  and  their  successful  treatment  by  a  cautious 
temporary  use  of  opium  at  bedtime.  Up  to  that  time  my 
experience  of  these  cases  had  been  gained  chiefly  as  a  dispensary 
physician  and  in  the  out-patient  rooms  of  the  hospital.  Since 
then  I  have  met  with  them  in  all  classes  of  society,  and  I 
know  of  few  forms  of  disease  in  which  a  treatment  based  upon 
the  recognition  of  the  true  nature  and  origin  of  the  Byinptoms 
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is,  in  a  large  proportion  of  cases,  attended  with  more  entirely 
satisfactory  results.  My  treatment  of  these  cases  is  essen- 
tially the  same  now  as  it  was  then,  but  the  substitution  of 
chloral  for  opium  as  a  temporary  soporific  is  a  great  practical 
gain.  I  say  emphatically,  as  a  '  temporary  soporific ; '  for  I 
shall  hereafter  explain  that  I  resort  to  the  chloral  only  to 
tide  over  a  temporary  difficulty.  Few  drug-evils  can  be 
greater  than  that  involved  in  the  habitual  employment  of 
soporifics  of  any  kind. 

I  shall  endeavour  to  convey  an  accurate  idea  of  the  dis- 
eases in  which  I  now  desire  to  excite  interest,  partly  by  a  brief 
history  of  a  few  typical  cases,  and  partly  by  a  general  descrip- 
tion of  their  leading  and  characteristic  features.  In  order  to 
give  greater  variety  and  completeness  to  my  illustration  of 
these  maladies  I  shall  select  some  cases  from  those  which  I 
observed  hi  my  hospital  practice  many  years  ago,  and  others 
from  the  more  recent  records  of  private  practice. 

I  beg  it  to  be  understood  that  in  using  the  terms  '  mind  ' 
and  '  mental,'  as  I  shall  frequently  have  to  do  in  the  course 
of  these  lectures,  I  mean  by  these  expressions  no  more  than 
is  implied  in  their  use  by  scientific  psychologists.  We  know 
nothing  of  mind  as  a  separate  entity — apart,  that  is,  from 
cerebral  organisation  and  function.  Mind  is  an  abstract  con- 
ception, like  heat  or  motion,  and  it  is  conveniently  used  to 
designate  a  set  of  complex  psychological  energies.  It  com- 
prehends volition,  reason,  affection,  &c. — phenomena  which 
are  inseparably  associated,  so  far  as  we  know,  with  a  material 
organisation.  As  physiologists,  in  our  study  of  mental  phe- 
nomena we  make  no  reference  to  theological  doctrines  or 
metaphysical  theories.  We  have  no  sympathy  either  with 
those  who  charge  physiologists  with  materialism  or  with  those 
who  contemptuously  speak  of  theologians  as  superstitious. 
With  this  preliminary  explanation  I  will  give  my  first  illus- 
trative case. 

Case  1. — Mrs.  L  ,  aged  65,  the  wife  of  a  farmer,  con- 
sulted me  on  January  8,  1872.  She  had  been  ill  and  under 
medical  treatment  without  benefit  for  a  year.  She  was  a 
woman  of  great  energy  and  spirit,  but  since  her  illness  she 
had  been  very  weak  and  nervous,  and  unable  to  attend  to  her 
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household  affairs.  Her  appetite  had  gone,  and  her  sleep  was 
constantly  disturbed  by  distressing  dreams,  during  which  she 
often  fancied  that  she  was  falling  down  a  steep  precipice  or 
into  deep  water.  After  such  a  night  she  got  up  feeling  more 
tired  than  when  she  went  to  bed.  She  perspired  profusely 
during  the  night.  Of  late  there  had  been  some  oedema  of  the 
legs,  apparently  from  debility.  There  was  no  evidence  of 
renal,  cardiac,  or  pulmonary  disease. 

I  now  inquired  for  the  cause  of  this  nervous  disorder,  and 
it  was  not  difficult  to  find.  She  had  been  in  perfect  health 
up  to  a  year  before,  when  one  day,  as  she  was  driving 
with  her  husband  in  a  dog-cart,  the  horse  ran  away.  Her 
husband  was  first  thrown  out,  and  after  a  gallop  for  some 
distance  along  the  bank  of  the  Thames,  at  the  risk  of  being 
pitched  mto  the  river,  she  was  thrown  out,  and  her  arm  was 
hurt,  but  not  very  seriously.  The  arm  soon  got  well,  but  the 
effect  of  the  mental  shock  continued. 

Having  heard  this  history,  I  said  to  her,  '  If  I  can  make 
you  sleep  quietly  for  a  few  nights  I  shall  cure  you  quickly 
and  completely.'  I  then  prescribed  twenty  grains  of  chloral 
hydrate  to  be  taken  every  night,  and  a  mixture,  containing 
quinine,  tincture  of  nux  vomica,  and  hydrochloric  acid,  to  be 
taken  three  times  a  day  after  food.  I  saw  her  again  on 
January  16.  She  had  taken  the  chloral  for  seven  nights. 
She  had  slept  well  without  dreaming,  she  had  therefore  got 
up  refreshed,  her  appetite  and  her  spirits  had  returned,  and 
she  declared  herself  quite  well.  Her  sister,  who  came  with 
her,  said  to  me,  '  Her  recovery  is  quite  a  miracle.'  I  replied 
that  it  was  a  simple  and  natural  result  of  a  few  nights  of 
quiet  sleep  and  freedom  from  the  harassing  terror  of  the  dis- 
tressing dreams  which  had  so  long  troubled  her.  I  advised 
her  to  take  a  half-dose  of  chloral  for  a  few  nights  longer.  Her 
sister  called  with  another  patient  on  February  26,  and  re- 
ported that  Mrs.  L  had  continued  her  medicine  for  a  week 

after  her  second  visit,  that  her  appetite,  her  spirits,  and  her 
sleep  were  good,  and  that  she  was  quite  well.  I  have  several 
times  heard  since  from  the  friends  and  relatives  of  this  lady 
that  she  has  continued  in  good  health. 

This  case  is  a  good  example  of  a  numerous  class  in  which 
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the  effect  of  a  sudden,  violent  mental  shock  is  continued  and 
intensified  by  nightly  recurring  dreams,  during  which  the 
brain  is  worried  and  exhausted,  and  the  patient  gets  up 
feeling  more  tired  than  on  going  to  bed.  This  condition 
of  nervous  system,  if  not  removed  by  remedies,  is  often  con- 
tinued for  an  indefinite  time  until  some  more  serious  disorder 
results. 

The  following  case  is  an  illustration  of  the  terrible  conse- 
quences which  may  result  if  the  state  of  dreaming  restlessness, 
which  was  so  speedily  removed  in  the  previous  case,  is  per- 
mitted to  continue  unchecked. 

Case  2. — A.  S  ,  a  warehouseman,  aged  29,  came  to 

me  at  the  hospital  in  July,  1851,  and  said  that  he  was 
subject  to  epileptic  fits.  His  intellect  was  impaired,  and  he 
could  give  but  an  imperfect  account  of  himself,  so  I  desired 
him  at  his  next  visit  to  bring  his  wife  with  him.  She  was  a 
very  intelligent  woman,  and  from  her  I  obtained  the  following 
remarkable  history.  Her  husband  had  always  been  a  sober 
and  steady  man,  and  he  never  had  any  serious  illness  until  he 
became  subject  to  fits,  the  origin  of  which  she  thus  accounts 
for.  Seven  years  ago  he  was  returning  with  his  wife  and 
some  friends  from  Epsom  races,  when  a  child  in  the  road 
accidentally  fell  under  the  wheel  of  his  chaise,  and  was  killed. 
The  man  was  much  horrified  at  the  sight  of  the  child's  crushed 
head.  That  night  he  started  up  in  his  sleep,  and  called  out, 
'  Oh  !  save  the  child.'  He  continued  thus  to  call  out  in  his 
sleep  almost  every  night,  and  sometimes  two  or  three  times 
in  the  course  of  the  night.  When  he  started  up  in  this 
manner  he  often  screamed  so  as  to  awaken  and  terrify  his 
children.  At  the  same  time  he  struggled  and  clutched  with 
his  hands;  but  when  his  wife  aroused  him  (which  she  some- 
times had  a  difficulty  in  doing)  he  usually  appeared  to  be 
quite  unconscious  that  he  had  been  dreaming  or  making  a 
noise.  At  other  times  he  complained  of  having  frightful 
dreams,  and,  putting  his  hand  to  his  head,  would  say  that  he 
felt  as  if  he  were  going  out  of  his  mind.  Sometimes  he  ex- 
claimed, '  That  child  haunts  me  night  and  day ; '  at  other 
times,  '  There  is  that  child  again ; '  and  often,  when  in  the 
street  he  has  seen  a  child  near  a  horse,  he  has  been  in  great 
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terror,  and  his  hands  have  been  convulsively  clutched.  The 
state  of  things  which  I  have  described  continued  unchanged 
for  about  two  years  ;  then  he  was  seized  one  morning  soon 
after  getting  up  with  a  sudden  and  violent  fit  of  convulsions. 
About  two  or  three  weeks  after  he  had  two  similar  fits  while 
in  bed,  and  in  about  six  or  seven  weeks  after  this  he  had 
another  attack.  The  fits,  which  were  evidently  epileptic,  fre- 
quently recurred  up  to  the  date  of  this  history  being  taken. 
He  has  had  three  or  four,  and  on  one  occasion,  five  fits  in  a 
day.  The  longest  interval  between  the  fits  has  been  eight  or 
nine  weeks.  One  of  the  most  remarkable  features  in  the  his- 
tory of  this  poor  man,  is  the  fact  that  he  had  continued  to  be 
haunted  in  his  dreams  almost  every  night  by  the  same  hor- 
rible vision  of  the  child,  exciting  the  same  startings  up  with 
screams  and  exclamations.  This  had  occurred,  as  his  wife 
assured  me,  so  lately  as  the  night  before  these  notes  were  taken, 
seven  years  after  the  fatal  accident.  After  his  epileptic  attacks 
he  had  sometimes  been  maniacal,  and  more  than  once  he  had 
attempted  suicide.  He  had  a  well-formed  head,  but  his  expres- 
sion was  heavy  and  fatuous,  and  his  memory  and  his  mental 
faculties  generally  were  much  impaired.  This  sad  case  had 
gone  beyond  the  reach  of  remedies ;  but  what  a  different  his- 
tory might  not  this  have  been  if  at  any  time  during  the  two 
years  before  the  occurrence  of  the  epileptic  attacks  he  had  taken 
for  a  few  nights  in  succession  some  soporific  pill  or  draught, 
which  might  have  broken  the  habit  of  dreaming,  and  thus 
restored  rest  to  his  distracted  brain  !  The  history  of  this  case 
affords  a  good  illustration  of  the  tendency  which  the  habit  of 
dreaming  restlessness,  when  once  established,  has  to  perpetuate 
itself,  and  to  induce  other  serious  consequences. 

Case  3. — The  following  case,  in  which  distressing  nervous 
symptoms  of  four  years'  duration,  were  removed  by  the  tem- 
porary use  of  chloral,  is  one  amongst  the  most  recent  that 
have  come  under  my  observation. 

The  Eev.  J.  D  ,  set.  29,  a  country  clergyman,  con- 
sulted me  first  on  May  22,  1886.  Four  years  ago  he  re- 
ceived a  severe  nervous  shock  in  consequence  of  the  lightning 
having  struck  his  house  and  nearly  destroyed  the  roof.  Since 
then  his  sleep  had  been  habitually  disturbed  by  distressing 
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dreams,  during  which  he  fancies  that  some  one  is  trying  to  get 
the  better  of  him.  In  his  dreams  he  often  calls  out,  clutches 
his  wife  by  the  throat  and  attempts  to  drag  her  out  of  bed. 
He  has  sometimes  walked  about  the  room  in  his  sleep.  He 
has  frequent  fits  of  mental  depression,  and  has  much  difficulty 
in  doing  his  work.  His  legs  are  feeble,  and  he  fears  that  he 
shall  lose  the  use  of  them. 

There  was  no  discoverable  organic  disease.  I  encouraged 
him  to  hope  for  a  cure,  and  I  prescribed  chloral  hydrate  with 
amnion,  bromide,  of  each  twenty  grains,  to  be  taken  every  night, 
and  a  drachm  of  Fellows'  syrup  hypophosph.  comp.  twice  a  day. 
On  June  1,  his  wife  wrote  that '  he  seems  much  better  since 
taking  the  sleeping  draught,  and  he  managed  to  take  his  duty  on 
Sunday  better  than  he  has  done  for  several  months.'  At  first 
I  had  some  difficulty  in  persuading  him  to  take  the  night  dose 
regularly ;  he  took  it  only  occasionally,  and  when  he  omitted 
it  his  nights  were  bad.  On  July  26  he  called  on  his  way  to 
Switzerland,  where  he  intended  to  stay  for  two  months.  He 
was  still  very  nervous,  and  he  complained  that  the  draught 
made  him  drowsy  during  the  day.  I  advised  him  to  persevere 
with  a  twenty-grain  dose  of  chloral  without  the  bromide.  He 
called  again  on  his  way  home  on  September  24.  His  wife 
reported  that  on  his  way  out  he  did  not  take  the  chloral,  and 
that  he  was  very  restless  and  excited,  but  on  his  arrival  at 
Arolla,  which  is  6,500  feet  above  the  sea,  he  resumed  the 
chloral  and  took  it  regularly  for  three  weeks.  During  this 
time  he  slept  well,  and  since  then  has  continued  to  sleep  well 
without  the  draught.  He  considers  himself  quite  well,  and 
says,  '  I  feel  a  different  man.' 

On  December  27  his  wife  wrote  to  me  that,  in  spite  of  hard 
work  during  Advent,  '  he  is  really  wonderfully  better  in  every 
respect.  His  voice  is  so  much  stronger  the  people  are  quite 
surprised  at  the  change  in  him.'  I  have  no  doubt  that  the 
rest  in  high  mountain  air  materially  aided  his  recovery ;  but 
I  believe-that  without  the  temporary  help  of  the  chloral  he 
would  not  have  got  free  from  his  nocturnal  disturbance  and 
excitement,  and  the  ultimate  result  might  have  been  as  dis- 
astrous as  that  of  Case  2. 

I  will  next  give  some  particulars  of  a  case  in  which 
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distressing  symptoms  of  very  long  standing  were  completely 
removed  by  the  temporary  use  of  opium  at  bedtime. 

Case  4.— E.  M  ,  a  tailor,  was  32  years  of  age  when  he 

came  under  my  observation,  in  October,  1850.  He  had  been 
a  delicate  child,  but  between  the  ages  of  9  and  23  he  had 
been  healthy  and  strong.  At  the  latter  period  his  father,  who 
had  a  good  business,  absconded,  taking  his  money  with  him 
and  leaving  his  family  destitute ;  and  the  son  now  had  to  pro- 
vide for  thirteen  persons  besides  himself,  including  his  own 
wife  and  one  child.  From  this  time  he  was  fearfully  harassed, 
and  suffered  the  usual  horrors  of  intense  mental  anxiety,  rest- 
less nights,  fearful  dreams,  spectral  illusions,  and  confusion  of 
thought  to  a  degree  which  had  often  rendered  it  impossible 
for  him  to  attend  to  business.  He  had  often  been  tempted  to 
commit  suicide,  and  has  been  able  to  resist  the  temptation 
only,  as  he  says,  by  the  force  of  religious  principle.  At  one 
time,  for  a  period  of  two  or  three  years,  he  was  so  nervous  as 
to  be  incapable  of  taking  care  of  himself,  and  he  had  a  man 
to  watch  him.  His  habits  have  always  been  strictly  temperate. 
This  history  was  obtained  partly  from  himself  and  partly  from 
his  wife,  who  is  a  very  intelligent  and  apparently  truthful 
woman. 

When  I  first  saw  him  he  was  tolerably  well  nourished,  but 
his  face  was  pale ;  his  expression  was  torpid  rather  than 
anxious ;  his  sleep  was  disturbed ;  he  complained  of  great 
confusion  of  thought  and  of  '  losing  himself ;  '  he  had  a  slight 
cough,  and  a  great  dread  of  consumption.  I  did  what  I  could 
to  encourage  him.  I  assured  him  of  his  freedom  from  bodily 
disease,  and  of  my  hopes  that  he  might  recover.  I  advised 
him  to  take  a  walk  daily  in  the  open  air ;  and  on  October  28 
I  prescribed  compound  soap  pill,  five  grains  every  night ;  and 
tincture  of  perchloride  of  iron,  twenty  minims,  with  infusion 
of  quassia,  one  ounce,  three  times  a  day. 

On  November  11  the  report  is  that  he  sleeps  soundly,  and 
his  appetite  has  been  much  better  since  taking  the  medicine. 

November  18. — He  is  looking  much  better  and  brighter ; 
he  now  feels  that  he  can  do  his  work,  and  he  is  confident  that 
he  will  get  well.  He  has  had  no  confusion  of  thought  the  last 
few  days.  Repet. 
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January  13.— He  has  continued  to  improve  since  the  last 
report,  and  considers  himself  quite  well ;  his  countenance  is 
natural,  cheerful,  and  intelligent;  he  sleeps  well  and  has 
neither  dreams  nor  fears ;  '  life  is  now  a  pleasure  to  him 
instead  of  being  a  constant  dread.'  He  has  no  work  at  present, 
but  he  feels  quite  fit  for  working.  He  has  continued  to  take 
the  mixture  regularly,  but  the  night  pills  only  occasionally. 

March  27.— Two  days  after  my  last  report  he  undertook 
the  management  of  an  extensive  tailor's  business,  which  he 
conducts  with  ease  and  comfort  to  himself,  and  to  the  entire 
satisfaction  of  his  employers.  He  declares  that  he  never  was 
better  in  his  life,  and  his  wife  thinks  the  same.  He  looks  well 
and  strong.  Since  the  last  report  he  has  taken  no  medicine 
except  an  aperient  pill  occasionally. 

In  no  other  case  that  has  come  under  my  observation  have 
symptoms  so  serious  and  of  such  long  duration  disappeared 
so  speedily  and  completely  as  they  did  in  this  instance.  The 
improvement,  too,  was  permanent.  I  saw  the  man  two  years 
afterwards,  in  March,  1853,  when  he  told  me  that  he  was 
in  the  same  situation,  and  although  the  hours  were  long  and 
the  work  heavy,  he  had  not  been  one  day  absent  on  account 
of  illness.  He  slept  and  ate  well,  and  his  countenance  was 
cheerful  and  intelligent. 

I  will  next  give  a  brief  report  of  a  case  in  which  mere 
overwork  of  brain  was  the  exciting  cause  of  nervous  symp- 
toms. 

Case  5. — Mr.  H.  C  ,  aged  23,  articled  clerk  to  a 

solicitor,  consulted  me  on  March  7,  1872.  For  several 
weeks  he  had  suffered  from  headache,  confusion  of  thought, 
and  inability  to  work.  His  appetite  was  bad,  and  he  com- 
plained of  uneasiness  after  taking  food.  He  slept  badly,  and 
was  much  distressed  by  dreams.  The  cause  of  the  symptoms 
in  this  case  was  overwork  of  brain.  He  had  been  reading 
most  injudiciously,  sometimes  from  eight  o'clock  in  the  morn- 
ing until  two  the  following  morning.  When  he  came  to  me 
he  had  been  away  for  a  month's  holiday,  during  which  he 
abstained  from  all  mental  application,  but  he  was  no  better 
for  the  change.  He  had  continued  to  sleep  badly,  and  he 
was  therefore  unrested.    I  prescribed  twenty  grains  of  chloral 
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hydrate  to  be  taken  every  night.  He  was  on  his  way  home 
when  I  saw  him.  He  wrote  to  me  on  March  16  that  '  for  the 
first  four  nights  he  had  the  most  profound  sleep,  without  any 
dreams  ;  since  then  he  had  not  quite  such  unbroken  sleep, 
but  he  was  thankful  to  say  that  he  was  wonderfully  better.' 
I  advised  him,  in  reply,  if  the  dreams  continued,  to  take  thirty 
grains  of  chloral  for  a  few  nights,  and  then  gradually  to 
reduce  the  quantity  and  leave  it  off.  I  heard  from  him  again 
on  March  26  that  his  sleep  was  now  very  good,  the  pain  in 
his  head  had  ceased,  and  he  intended  to  return  to  work  that 
day  week. 

I  wrote  afterwards  to  this  gentleman  asking  for  a  report  of 
his  progress  since  I  last  heard  of  him.  He  stated  that  he 
remained,  with  quiet  work,  in  pretty  good  health  for  some 
five  months,  when  he  had  a  slight  renewal  of  his  old  com- 
plaint. He  took  a  few  doses  of  chloral  and  a  little  rest  from 
work,  and  then  went  to  Switzerland,  where  he  did  some  good 
mountaineering.  He  returned,  read  up  for  and  passed  his 
examination,  and  has  stuck  well  to  work  ever  since,  feeling 
very  little  of  his  '  old  enemy  '  except  '  after  sticking  too  closely 
to  work.'  He  goes  on  to  say  that  he  finds  plenty  of  exercise 
and  early  to  bed  the  great  preventive,  but  he  thinks  '  the 
chloral  an  invaluable  remedy.'  He  adds  that '  after  taking  the 
chloral  for  some  time  he  found  no  difficulty  in  leaving  it  off.' 

In  the  next  case  excessive  brain-work  with  anxiety  caused 
painful  symptoms,  which  quickly  yielded  to  treatment. 

Case  6. — I  was  consulted  some  time  since  by  my  friend 

Dr.  ,  35  years  of  age,  who  complained  of  a  painful 

hyperesthesia  over  the  whole  left  side  of  his  body  ;  so  sensitive 
was  the  skin  that  even  the  touch  of  his  shirt  gave  him  pain. 
He  was  apparently  in  robust  bodily  health,  but  his  nights  were 
disturbed  by  dreams,  and  he  got  up  unrefreshed.  I  knew  that 
he  was  overworked,  and  that  he  had  much  cause  for  anxiety. 
I  advised  him  to  take  a  small  dose  of  chloral  at  bedtime  for  a 
few  nights,  and  I  said,  '  A  fe,w  nights  of  quiet  sleep  will  rest 
your  brain  and  remove  your  nervous  symptoms.'  A  fortnight 
afterwards  I  received  from  him  the  following  note  : — '  Here  is 
an  interesting  clinical  fact.  I  suffered  from  hyperresthesia 
of  exactly  one-half  of  the  body— the  left  side— for  nearly  a 
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month.  Even  Brighton  failed  to  cure  it.  After  ten  grains 
of  chloral  I  was  much  relieved,  and  after  four  doses  of  ten 
grains  on  alternate  nights  it  has  entirely  disappeared.  My 
brain,  which  has  for  months  felt  queer,  has  got  a  new  lease  of 
activity ;  I  feel  ridiculously  well,  and  am  amazed  at  the  change. 
I  see  now  that  my  ailments  have  all  been  due  to  want  of 
sleep.'  My  distinguished  friend  has  had  no  return  of  his  un- 
pleasant symptoms  ;  he  is  now  free  from  anxiety,  and  his 
energetic  brain  is  working  as  hard  as  ever. 

The  cases  which  I  have  thus  briefly  described  will  suffice 
to  convey  a  general  idea  of  the  symptoms  which  result  from 
overwork,  mental  strain,  and  nervous  shock.  I  proceed  now 
to  point  out  some  of  the  more  common  sources  of  nervous 
disorder,  with  a  view  to  facilitate  their  recognition  by  those 
who  are  investigating  the  history  of  these  diseases.  It 
will  be  unnecessary  to  dwell  upon  those  sources  of  mental 
anxiety  whose  influence  is  immediately  and  universally  recog- 
nised, such  as  the  illness  or  the  death  of  relations  and  friends ; 
or,  what  is  often  worse  than  illness  or  death,  the  misconduct 
of  those  in  whom  a  deep  interest  is  felt,  reverses  of  fortune, 
failures  and  disappointments  in  business,  &c.  The  operation  of 
these  causes  is  so  obvious  and  so  powerful  as  to  be  seen  even  by 
the  least  observant.  We  may  commonly  notice  that  an  over- 
worked man,  whether  his  work  be  mechanical  or  mental,  be- 
comes an  over-anxious,  nervous  man.  The  overtaxing  of  the 
strength  is  attended  by  a  sense  of  fatigue  and  exhaustion,  loss 
of  appetite  for  food,  and  often  by  inability  to  sleep  soundly ; 
with  this  there  comes  an  anxious  dread  of  breaking  down,  and 
the  combination  of  fatigue,  anxiety,  and  unrefreshing  sleep  is 
a  common  cause  of  mental  and  bodily  collapse.  So  long  as  a 
hard-worked  man  can  obtain  refreshing  sleep  he  is  safe,  but 
danger  begins  when,  his  sleep  being  disturbed  by  distressing 
dreams,  night  brings  no  rest  to  his  overwrought  brain.  And 
here  it  may  be  observed  that  habitual  indolence  and  neglect 
of  duty  often  occasion  as  much  mental  disquietude  as  exces- 
sive labour  and  over-fatigue.  Those  who  '  kill  time  '  are  not 
unfrequently 

Haunted  much  by  visions  strange, 
And  sore  perplexity  of  roaming  dreams, 
The  spectres  manifold  of  murdered  hours. 
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The  infringement  of  moral  laws  brings  discomposure  and 
anguish  upon  the  mind  as  a  physical  injury  gives  bodily  pain. 
Some  of  the  most  distressing  cases  of  nervous  disorder  are 
those  which  result  from  the  excessive  indulgence  of  the  baser 
animal  passions.  This  is  partly  a  result  of  the  nervous 
exhaustion  and  disorder  which  too  often  follow  upon  exces- 
sive nervous  excitement ;  partly  it  is  a  result  of  the  remorse 
and  self-reproach  which  torture  the  man  who  is  conscious  of 
degrading  habits.  It  is  scarcely  necessary  to  remark  that 
alcoholic  excess  will  aggravate  the  effects  of  overwork,  anxiety, 
and  other  disturbing  influences. 

We  frequently  meet  with  instances  of  severe  and  long- 
continued  nervous  derangement  as  a  result  of  a  momentary 
but  violent  mental  shock.  Cases  of  epilepsy  in  which  the  fits 
have  been  the  result  of  fright  are  by  no  means  uncommon. 
It  is  a  well-known  fact  that  some  young  and  nervous  subjects 
have  been  frightened  into  epilepsy  by  seeing  another  in  a 
fit.  Some  time  since  I  heard  of  two  young  brothers,  one  of 
whom  became  epileptic.  They  continued  to  sleep  together 
in  the  same  room,  and  the  result  was  that  the  second  soon 
became  epileptic  too. 

The  causes  of  sudden  and  violent  mental  shock  are  very 
numerous,  and  most  of  them  are  so  obvious  as  to  require  no 
comment.  One  of  my  hospital  patients  (a  woman)  was  ex- 
cessively nervous  long  after  receiving  a  fright  from  the  col- 
lision of  two  steamboats,  and  a  false  alarm  that  the  boat  in 
which  she  was  a  passenger  was  sinking.  I  have  had  several 
patients  who  have  suffered  long  and  seriously  from  the  nervous 
shock  of  a  railway  collision.  One  gentleman,  who  was  much 
bruised  and  shaken  in  the  collision  at  Harrow  Station,  in 
November,  1870,  was  excessively  nervous,  and  had  his  sleep 
disturbed  by  frightful  dreams  for  several  months  after  he  had 
recovered  from  the  serious  physical  injuries  which  he  sustained 
in  that  terrible  crash. 

The  alarm  of  fire  is  a  frequent  cause  of  long-continued 
nervousness.  Many  years  ago  the  Olympic  Theatre  was  burnt 
down,  and  for  two  or  three  years  after  the  fire  I  had  several 
hospital  patients,  both  men  and  women,  who  had  lived  near 
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the  theatre  at  the  time  of  the  accident,  and  who  had  continued 
to  dream  of  fire,  and  to  be  excessively  nervous  and  timid. 

In  directing  attention  to  these  various  sources  of  nervous 
shock  and  mental  anxiety,  I  have  acted  in  the  spirit  of  a 
suggestion  which  is  contained  hi  the  following  remarks  by 
Dr.  Latham :  1  '  Prior  to  diseases,  to  their  diagnosis,  their 
history,  and  their  treatment,  prior  to  them  and  beyond  them, 
there  lies  a  large  field  for  medical  observation.  It  is  not 
enough  to  begin  with  their  beginning.  There  are  things 
earlier  than  their  beginning  which  deserve  to  be  known.  The 
habits,  the  necessities,  the  misfortunes,  the  vices  of  men  in 
society,  contain  materials  for  the  inquiry,  and  for  the  statis- 
tical systematising  study  of  physicians,  fuller,  far  fuller  of 
promise  for  the  good  of  mankind  than  pathology  itself.' 

The  kind  of  inquiry  here  referred  to,  and  commended  to 
our  notice  by  Dr.  Latham,  is,  in  my  opinion,  an  essential 
element  of  a  truly  scientific  pathology,  and  with  reference 
especially  to  diseases  of  the  nervous  system  its  paramount 
importance  is  indisputable.  It  would  not  be  difficult  to  show 
that  many  serious  errors  which  have  prevailed  with  regard  to 
both  the  pathology  and  the  treatment  of  some  of  these  affec- 
tions are  attributable  to  a  disregard  of  that  portion  of  the 
patient's  history  which  precedes  the  occurrence  of  actual 
disease,  and  a  study  of  which  is  requisite,  as  well  for  the  dis- 
covery of  the  true  cause  as  for  directing  the  successful  treat- 
ment of  the  malady. 


SECTION  II. 

Symptoms  and  Results  of  Overwork,  Mental  Shock,  and  Anxiety — Insomnia 
—Distressing  Dreams — Somnambulism — Sense  of  Exhaustion — Anxious 
Expression  of  Countenance— The  '  Anxious  Eye  ' — Loss  of  Appetite  and 
Weight— Dyspeptic  Disorders— Glycosuria— Palpitation,  with  a  Dread  of 
Heart  Disease. 

In  the  present  section  I  propose  to  describe  some  of  the 
consequences  or  symptoms  which  may  result  from  overwork, 
anxiety,  or  mental  shock  and  terror. 


1  Clinical  Lectures  on  Diseases  of  the  Heart. 

P 
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The  effects  of  mental  anxiety  vary  greatly  in  different 
cases,  the  difference  depending  partly  upon  the  original 
mental  and  bodily  constitution  of  the  patient,  partly  upon 
education,  position  in  society,  and  habits  of  life,  and  very 
much,  too,  upon  the  kind  of  treatment  to  which  the  anxious 
patient  is  subjected.  But  amidst  all  the  variety  of  circum- 
stances to  which  I  have  alluded  there  are  certain  general 
features  which  characterise  nearly  every  case  of  overwork  and 
mental  worry.  These  general  characters  I  now  proceed  to 
describe. 

Amongst  the  effects  of  anxiety  of  mind,  whatever  may 
have  been  the  exciting  cause,  there  is  not  one  which  is  more 
frequent  or  more  important  than  that  which  manifests  itself 
by  sleeplessness  or  by  disturbed  and  therefore  unrefreshing 
sleep.  It  is  very  interesting  to  note  the  various  accounts 
which  different  sufferers  give  of  their  sleeping  hours.  One 
of  the  most  frequent  complaints  is  that  the  sleep  is  disturbed 
by  distressing  and  frightful  dreams,  which  assume  a  great 
variety  of  forms  in  different  cases.  The  sleeper  often  fancies 
that  he  is  falling  down  a  precipice  or  into  deerj  water,  or  that 
he  is  pursued  by  some  fierce  animal  in  brute  or  human  form, 
or  that  he  is  in  some  situation  of  difficulty,  perplexity,  and 
danger  from  which  he  cannot  escape ;  these  are  amongst  the 
mildest  forms  of  unpleasant  dreaming.  In  other  cases  the 
dreamer  has  visions  of  dead  relations  and  friends,  or  he  is 
haunted  by  spectres  of  every  form  which  a  disordered  imagi- 
nation can  conceive.  No  physiologist  can  doubt  that  in  dreams 
such  as  these  we  have  the  explanation  of  most  stories  of 
ghosts  and  apparitions.  Samuel  Taylor  Coleridge,  who,  as 
we  know,  at  one  period  of  his  life  was  a  large  consumer  of 
opium,  when  asked  if  he  believed  in  ghosts,  replied,  '  No, 
I  have  seen  too  many  of  them  myself.'  The  distress  of  the 
dreamer  is  often  manifested  to  those  who  are  watching  his 
slumber  by  a  pained  or  terrified  expression  of  countenance, 
sometimes  by  profuse  perspiration,  with  violent  action  of  the 
heart,  and  laborious  or  hurried  and  gasping  breathing ;  some- 
times, too,  by  suppressed  moans,  or  by  frequent  talking,  and 
not  uncommonly  by  a  loud  cry  of  terror.  In  some  cases  the 
dreamer  starts  out  of  bed  and  walks  about  the  room,  and  he 
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may  awake  in  doing  this,  or  he  may  be  aroused  by  his  own 
cries;  but  in  other  instances,  as  in  the  case  (No.  2)  which 
I  related  in  the  previous  section,  it  is  very  difficult  to  bring 
him  back  to  a  state  of  complete  consciousness.  On  awaking, 
he  often  has  a  vivid  recollection  of  all  the  circumstances  of 
his  dream,  and  he  fears  to  go  to  sleep  again  lest  in  his  sleep 
he  should  have  a  return  of  the  dreadful  thoughts  and  visions  ; 
but  in  other  cases  he  is  quite  unconscious  that  he  has  been 
dreaming  or  talking  or  making  a  noise ;  he  has  only  a  vague 
sense  of  something  terrible,  and  he  finds  his  skin  bathed  in 
perspiration  and  his  heart  beating  violently.  This  violent 
palpitation  is  sometimes  a  source  of  great  alarm  to  the 
patient. 

When  a  patient  awakes  after  a  night  of  disturbed  sleep, 
such  as  I  have  described,  he  usually  complains  of  exhaustion, 
and  will  often  say  that  he  is  more  tired  in  the  morning  than 
when  he  went  to  bed ;  a  feeling  which  we  can  easily  under- 
stand if  we  bear  in  mind  that  not  only  has  he  had  no  rest — 
a  dreaming  brain  being  an  unresting  brain — but  he  has  been 
exposed  to  the  disturbing  and  exhausting  influence  of  terror 
during  the  greater  part  of  the  night.  This  sense  of  languor 
and  unrest  is  in  most  cases  combined  with  loss  of  appetite, 
inability  for  exertion,  depression  of  spirits,  a  sensation  of  pain 
or  weight  in  the  head,  and  sometimes  with  an  oppressive  feel- 
ing of  drowsiness  during  the  daytime,  particularly  after  meals. 

When  this  restless  condition  has  continued  for  some  time 
it  is  almost  invariably  associated  with  a  peculiar,  anxious  ex- 
pression of  countenance,  and,  in  particular,  with  a  remarkable 
appearance  of  the  eyes,  which  will  often  enable  one  at  once  to 
detect  the  general  character  of  the  case  with  which  one  has  to 
deal,  and  so  will  suggest  such  further  inquiries  as  may  be 
necessary  for  its  complete  elucidation.  The  appearance  of  the 
eyes  to  which  I  refer  is  difficult  to  describe,  but  it  may  be  im- 
mediately and  easily  recognised  when  once  it  has  been  pointed 
out  and  clearly  perceived.  The  anxious  eye  loses  that  brilliancy 
and  liveliness  upon  which  so  much  of  its  natural  beauty  de- 
pends, and  it  assumes  something  of  the  dull  and  inanimate 
appearance  of  a  snake's  eye.  The  iris  often  appears  to  be  in 
a  more  or  less  fixed  and  inactive  condition,  so  that  the  size  of 
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the  pupil  varies  but  little  and  slowly  under  the  influence  of 
light  or  mental  emotion.  If  you  watch  the  bright  eyes  of  an 
intelligent  child  under  the  influence  of  some  pleasing  emotion, 
you  will  see  that  there  are  frequent  and  rapid  changes  in  the 
size  of  the  pupil.  The  dull  and  anxious  eyes  of  the  overworked 
and  harassed  man  or  woman  are  in  striking  contrast  with  the 
brilliant  eyes  of  the  happy  child.  In  cases  of  long  standing 
the  pupil  is  often  very  small ;  and,  in  some  of  the  worst  cases, 
I  have  seen  the  pupil  contracted  almost  to  the  size  of  a  pin's 
point.  It  is  seldom  that  even  in  these  extreme  cases  there  is 
any  intolerance  of  light ;  but  there  is  often,  in  a  greater  or 
less  degree,  dimness  or  defect  of  sight,  without  any  appearance 
of  structural  change  in  the  eye.  I  believe,  however,  from 
what  I  have  seen,  that  atrophy  of  the  optic  nerve  and  retina 
is  one  of  the  more  serious  consequences  of  long-continued  over- 
work of  brain.  Quite  recently  I  have  seen  a  very  intellectual 
girl,  aged  19,  who,  as  a  result  of  excessive  mental  application 
in  addition  to  other  signs  of  nervous  disorder,  suffered  from 
severe  pain  in  the  eyes,  which  prevented  her  from  reading. 
An  eminent  oculist  had  examined  her  eyes,  and  pronounced 
them  to  be  free  from  all  appearance  of  structural  change. 

I  have  already  intimated  that  the  anxious  expression  of  the 
patient's  face  will  often  give  a  clue  to  the  general  character  of 
the  case,  and  serve  as  a  guide  to  the  true  source  of  the  symp- 
toms. I  may  add,  too,  that  the  information  which  we  gain  by 
observing  the  patient's  physiognomy  will  sometimes  induce  us 
to  persevere  with  our  inquiry  when  the  answers  to  our  first 
questions  are  not  such  as  we  expected  to  receive.  For 
instance,  I  have  often  been  told  by  patients  who  have  pre- 
sented the  anxious  expression  of  face  which  I  have  described, 
that  their  sleep  is  not  only  not  bad,  but  indeed  they  '  sleep  too 
well.'  Now  in  these  cases  it  will  often  be  found,  on  inquiry, 
that  although  they  sleep  so  heavily  that  they  can  with  diffi- 
culty be  aroused  in  the  morning,  yet  their  sleep  is  constantly 
disturbed  by  frightful  dreams ;  consequently  they  awake  im- 
refreshed,  and  they  are  languid  and  drowsy  during  the  day. 
The  cure  for  this  too  heavy  but  unrefreshing  sleep  is  a  dose  of 
chloral  or  some  other  soporific  at  bedtime,  repeated  for  a  few 
nights  until  the  habit  of  dreaming  is  broken ;  the  result  will 
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often  be  refreshing  sleep  at  night,  and,  as  a  consequence  of 
this,  the  cessation  of  the  languor  and  drowsiness  which  had 
before  continued  during  the  day,  after  a  night  of  harassing 
dreams. 

I  have  sometimes  been  told,  in  answer  to  the  question 
whether  a  patient  has  been  disturbed  by  dreams,  that  he  does 
not  get  sleep  enough  to  render  dreaming  possible.  He 
declares  that  he  lies  awake  all  night.  I  believe,  however,  that 
a  patient  is  very  rarely  so  wakeful  as  this  statement  would 
imply ;  and  that  often  when  he  supposes  that  he  has  not  once 
closed  his  eyes  he  has  really  slept,  but  his  slumbers  have  been 
so  frequently  broken  and  disturbed  by  dreams  that  he  can 
scarcely  distinguish  between  his  sleeping  and  his  waking 
hours.  I  scarcely  need  say  that  sleep  of  this  imperfect 
character  is  almost  as  unrefreshing  as  complete  wakefulness. 

One  of  the  consequences  of  mental  anxiety,  which  is  as 
often  as  any  other  associated  with  disturbed  sleep,  is  a  more 
or  less  complete  loss  of  the  appetite  for  food.  In  only  a  very 
small  proportion  of  the  many  cases  that  I  have  seen  have  I 
been  told  by  an  overworked,  anxious,  dreaming  patient  that 
he  could  take  his  food  as  usual.  In  many  instances  the  diges- 
tive powers  are  much  impaired ;  there  is  pain  or  a  sense  of 
weight  or  fulness,  with  flatulence,  after  eating.  In  some  cases 
severe  stomach  pain,  with  water-brash  and  occasional  vomit- 
ing, are  complained  of;  in  others  diarrhoea  is  a  troublesome 
symptom. 

It  is  obvious  that  the  combined  influence  of  loss  of  sound 
refreshing  sleep  and  loss  of  appetite,  with  imperfect  digestion, 
must  tend  to  impair  the  nutrition  and  lessen  the  strength. 
Loss  of  flesh  and  strength  to  a  greater  or  less  extent  are  ob- 
served in  almost  every  case  when  the  symptoms  have  been  of 
long  duration.  One  man  who  had  suffered  much  from  rest- 
lessness and  frightful  dreams,  in  consequence  of  business 
anxieties,  assured  me  that  during  a  period  of  two  years  his 
weight  had  been  reduced  from  15  st.  to  11  st. ;  and  this  state- 
ment appeared  quite  consistent  with  the  loose  fit  of  his  skin 
and  his  clothes.  Another  man,  who  had  suffered  in  a  similar 
way,  in  consequence  of  misfortunes,  had  lost,  as  he  informed 
me,  from  2  st.  to  3  st.  weight  in  two  years.    This  was  one 
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of  the  cases  in  which,  after  a  long  period  of  nearly  total  in- 
ability to  eat  or  to  digest  food,  a  voracious  appetite  became 
almost  a  matter  of  complaint  after  refreshing  sleep  had  been 
obtained  by  the  temporary  use  of  opium. 

The  derangement  of  digestion,  to  which  I  have  referred  as 
one  amongst  the  most  common  results  of  mental  anxiety,  not 
unfrequently  gives  rise  to  symptoms  referable  to  the  urinary 
organs— symptoms  which  often  excite  an  unfounded  dread  of 
serious  organic  disease.  Frequent  micturition  and  pain  in  the 
back  are  the  symptoms  usually  complained  of,  and  these  are 
often  supposed  by  an  anxious  patient  to  depend  on  disease 
of  the  kidneys  or  bladder,  more  especially  when  the  urine  is 
turbid  and  deposits  a  copious  sediment.  On  examination  it 
is  often  found  that  the  urine  is  excessively  acid  and  deposits 
lithates  on  cooling.  The  acid  urine  irritates  the  kidneys  and 
bladder,  and  thus  occasions  the  pain  and  the  frequent  micturi- 
tion. In  other  cases  the  urine  is  neutral  or  alkaline,  with  a 
copious  phosphatic  sediment.  These  states  of  urine  are,  of 
course,  not  peculiar  to  nervous  and  anxious  patients;  but, 
since  any  pain  or  any  unusual  appearance  of  the  urine  is  a 
source  of  alarm  to  these  timid  subjects,  we  must  be  prepared 
to  give  a  correct  explanation  of  the  symptoms  and  to  apply 
the  appropriate  remedies. 

In  some  instances  the  pain  in  the  back  is  very  severe,  and, 
being  much  increased  by  motion,  its  seat  is  probably  in  the 
lumbar  muscles ;  but  I  have  met  with  several  cases  of  this 
kind  which  have  been  mistaken  for  inflammation  of  the 
kidneys  and  treated  as  such. 

I  have  seen  several  cases  in  which  saccharine  urine  and 
other  symptoms  of  diabetes  have  apparently  resulted  from  ex- 
cessive brain- work  and  mental  worry.  This  would  seem  to  be 
analogous  to  the  result  of  Bernard's  well-known  experiment  on 
rabbits,  in  which  the  secretion  of  saccharine  urine  was  directly 
caused  by  mechanical  irritation  of  the  medulla  oblongata. 

There  is,  probably,  no  form  of  functional  disturbance 
which  is  a  more  frequent  source  of  anxiety  and  alarm  to  a 
nervous  patient  than  the  palpitation  of  the  heart  which  is  so 
often  associated  with  mental  anxiety  and  restlessness.  I  have 
already  referred  to  palpitation  in  connection  with  the  frightful 
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dreams  by  which  the  patient  is  harassed  at  night.    A  similar 
disturbance  of  the  heart's  action  is  scarcely  less  distressing  in 
the  daytime.    The  cause  of  this  is  probably  in  part  purely 
physical  and  in  part  mental.    The  nutrition  of  the  heart 
suffers,  in  common  with  that  of  the  rest  of  the  body,  in  con- 
sequence of  broken  sleep  and  the  associated  disorder  of  the 
digestive  organs.    The  tendency  to  palpitation  thence  result- 
ing is  similar  to  that  which  exists  in  cases  of  anaemia  and 
chlorosis.    The  powerful  influence  of  mental  emotion  upon 
the  heart's  action  is  so  well  known  that  it  is  unnecessary  to 
insist  upon  it.   It  will  commonly  be  found  that  the  disturbance 
of  the  heart's  action  bears  a  relation,  first,  to  the  weakness 
and  consequent  irritability  of  the  organ  itself,  and,  secondly, 
to  the  degree  in  which  the  patient's  attention  is  anxiously 
directed  towards  the  heart.    The  two  main  objects  of  treat- 
ment, therefore,  are  to  strengthen  the  muscular  tissue  of  the 
heart  by  sleep,  food,  and  tonics ;  and  to  divert  the  patient's 
attention  from  his  heart  by  the  assurance  that  there  is  nothing 
in  the  state  of  that  organ  about  which  he  need  be  anxious. 
The  effect  of  a  favourable  opinion  and  a  hopeful  prognosis  is 
often  very  beneficial  by  calming  the  patient's  fears  and  re- 
storing his  confidence ;  while,  on  the  other  hand,  an  erroneous 
diagnosis  or  an  unguarded  expression  with  reference  to  heart- 
disease  may  be  a  source  of  great  additional  suffering  to  the 
patient,  and  may  greatly  retard  or  entirely  prevent  his  re- 
covery.   A  poor  woman  whose  natural  irritability  and  nervous- 
ness had  been  increased  by  great  domestic  troubles,  and  who, 
in  consequence,  suffered  much  from  palpitation,  was  told  by 
her  medical  attendant  that  she  had  a  diseased  heart,  and  an 
issue  was  established  over  the  supposed  seat  of  disease.  She 
had  endured  this  addition  to  her  sufferings  for  several  weeks 
when  she  came  to  the  hospital.    The  impulse  of  the  heart  was 
sharp  but  feeble,  and  the  sounds  were  quite  normal;  there 
was  evidence  of  a  weak  and  irritable  heart,  and  of  nothing 
more;  but  it  was  long  before  she  lost  the  dread  of  sudden 
death,  which  had  taken  complete  possession  of  her  mind,  and 
which  had  doubtless  been  confirmed  by  the  erroneous  dia- 
gnosis and  the  injudicious  treatment  to  which  I  have  referred. 
It  is  but  seldom  that  an  irregular  and  excited  action  of 
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the  heart  is  unassociated  with  some  degree  of  difficult  breath- 
ing, and  when  this  is  attended  with  cough  an  anxious  patient 
will  often  be  tormented  by  a  dread  of  consumption. 

I  make  frequent  allusion  to  the  fears  of  this  class  of 
patients  because  they  constitute  so  very  important  a  feature 
of  their  history,  and  because  it  should  be  one  of  the  chief 
objects  of  the  physician  to  convince  the  anxious  man  that 
his  fears  are  groundless,  and  that  the  disease  which  he  so 
much  dreads  has  no  existence  except  in  his  own  terrified 
imagination.  If,  after  a  careful  examination  of  the  chest,  we 
can  assure  him  that  his  lungs  and  heart  are  sound,  we  shall 
remove  a  weight  of  anxiety  from  his  mind  which  will  greatly 
contribute  to  the  recovery  of  equanimity  and  bodily  strength. 


SECTION  III. 

Some  of  the  More  Formidable  Disorders  of  the  Nervous  System  the  Result 
of  Mental  and  Emotional  Influences — Epilepsy. — Case  7.  Delirium  and  at 
length  Epilepsy  the  Eesult  of  Anxiety  caused  by  a  Drunken  Wife — Delirium 
from  Fright — Temptation  to  Suicide. — Case  8.  Mania  and  Epilepsy  the 
Eesult  of  Suppressed  Pecuniary  Anxieties. — Case  9.  Mania  and  Fatal  Epi- 
lepsy the  Eesult  of  Anxiety  caused  by  an  Unhappy  Marriage. — Case  10. 
Chorea  the  Eesult  of  Fright. — -Case  11.  Hysterical  Gloom  from  Overwork 
and  Anxiety. — Case  12.  Distressing  Choking  Attacks  removed  by  Ampu- 
tating an  Elongated  Uvula. 

I  described  in  the  last  section  many  of  the  symptoms  and 
signs  of  functional  disturbance  in  various  organs  which  may 
have  their  origin  in  mental  and  emotional  influences.  I  now 
wish  to  point  out  that  some  of  the  most  formidable  disorders 
of  the  nervous  system  may  result  from  the  same  causes.  A 
study  of  the  more  serious  consequences  of  excessive  brain 
work  and  of  mental  anxiety  and  shock  will  serve  to  show  the 
practical  importance  of  an  exact  diagnosis  and  appropriate 
treatment  in  the  early  stages  of  these  disorders  of  the  nervous 
system. 

There  are  few  diseases  more  terrible  than  epilepsy,  and 
this  dreadful  malady  is  one  of  those  which  are  often  traceable 
to  causes  such  as  we  are  now  considering.  Many  years  ago, 
when  I  was  physician  to  the  Public  Dispensary  in  Carey 
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Street,  and  afterwards  when  seeing  out-patients  as  assistant 
physician  of  the  hospital,  I  obtained  the  histories  of  a  large 
number  of  cases  of  nervous  disease,  and  I  will  now  give,  as 
briefly  as  possible,  the  results  of  that  inquiry,  so  far  as  relates 
to  the  exciting  causes  of  epilepsy.  On  analysing  the  histories 
of  37  cases  of  epilepsy,  I  found  that  no  less  than  28  were 
probably  the  result  of  what  are  commonly  called  and  under- 
stood as  mental  influences.  In  5  the  fits  were  the  result  of 
some  obvious  bodily  disease  or  of  intemperance,  and  in  4  no 
probable  cause  could  be  assigned.  The  cases  of  epilepsy  to 
which  I  have  referred  as  having  their  origin  in  influences 
acting  primarily  on  the  mind  naturally  divide  themselves  into 
two  classes,  distinct,  though  closely  allied.  1.  The  first  class 
includes  those  cases  in  which  epilepsy  has  resulted  from  great 
terror  or  excessive  and  sudden  grief,  and  in  which  the  first  fit 
comes  on  almost  immediately  after  exposure  to  the  exciting 
cause  without  being  preceded  by  warning  symptoms.  2.  In 
the  second  class  are  included  those  cases  of  epilepsy  which 
arise  from  excessive  mental  work  or  continuous  grief  and 
anxiety,  and  which  are  preceded  for  a  variable  period  by 
warning  symptoms.  Out  of  the  28  cases  to  which  I  have  re- 
ferred, 11  belonged  to  the  former  class  and  17  to  the  latter. 

Amongst  the  exciting  causes  which  have  acted  suddenly 
in  producing  epilepsy,  I  may  mention  the  sight  of  a  supposed 
ghost  which  had  been  dressed  up  in  order  to  terrify.  In  one 
case  the  ghost  was  a  boy  covered  by  a  sheep-skin.  One* 
girl  attributed  her  fits  to  the  fright  of  hearing  a  knocking, 
which  she  believed  to  be  supernatural.  A  woman  became 
epileptic  on  hearing  of  the  sudden  death  of  a  friend ;  she  felt, 
as  she  said, '  a  sudden  turn  and  agitation,'  and  within  an  hour 
she  had  a  convulsive  fit.  A  man  walking  along  the  street 
saw  a  workman  killed  by  falling  headlong  from  a  scaffold 
close  to  his  feet.  Instantly  the  horrified  passenger  fell  in  an 
epileptic  fit,  and  he  had  been  epileptic  for  years  when  I  saw 
him  and  obtained  his  history.  A  boy  was  playing  in  the 
street,  when  a  policeman  terrified  him  by  threatening  to  take 
him  to  the  station  for  making  a  noise.  He  ran  a  few  yards, 
and  fell  in  a  fit  at  the  door  of  his  home.  The  fits  recurred, 
he  became  paralytic,  and  died  two  years  afterwards. 
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When  epilepsy  results  from  a  sudden  mental  shock,  the 
first  fit  usually  occurs  immediately  or  within  a  few  hours ; 
but  in  some  cases  an  interval  of  days,  weeks,  and  even  months, 
may  intervene,  the  patient  meanwhile  manifesting  signs  of 
nervous  disorder.  The  most  remarkable  example  of  a  mental 
shock  renewed  and  aggravated  by  nightly  recurring  dreams, 
and  at  length,  after  an  interval  of  two  years,  culminating 
in  epilepsy,  is  afforded  by  the  second  case,  whose  history  I 
gave  at  p.  201  of  this  chapter.  From  what  I  have  seen  of 
analogous  cases,  I  believe  that  the  habit  of  dreaming  might 
have  been  checked  and  the  chain  of  morbid  phenomena 
broken  by  a  judicious  use  of  soporifics  at  any  time  during 
the  two  years  before  the  occurrence  of  the  epileptic  convul- 
sions. 

Those  cases  of  epilepsy  which  result  from  excessive  brain 
work,  from  anxiety  or  continued  grief,  are  usually  preceded 
by  a  train  of  nervous  symptoms  ;  and  it  is  during  this  period 
of  what  we  may  call  the  incubation  of  the  disease  that  pre- 
ventive measures  may  be  resorted  to  with  a  reasonable  hope 
of  success.  The  symptoms  which  precede  the  full  develop- 
ment of  epilepsy  are  similar  to  those  which  I  described  in  my 
last  lecture  as  resulting  from  mental  shock  and  anxiety : 
terrific  dreams  and  visions,  starting,  struggling,  talking, 
moaning,  and  sometimes  screaming  during  sleep ;  a  sense  of 
fatigue  in  the  morning,  the  patient  often  declaring  that  he  is 
more  tired  when  he  gets  up  than  when  he  goes  to  bed  ;  often 
there  is  a  sense  of  pain,  weight,  or  constriction  in  the  head, 
loss  of  appetite,  disorder  of  digestion,  and  general  weakness. 
These  symptoms  continue  for  a  variable  period,  sometimes  for 
many  months,  but  in  other  cases  only  for  a  few  weeks  or  even 
days,  before  the  occurrence  of  the  first  epileptic  fit,  which 
generally  takes  place  in  the  night,  and  during  sleep.  The 
nocturnal  disturbances  then  continue,  sometimes  in  an  aggra- 
vated form ;  and  after  an  interval,  which  varies  from  a  few 
hours  to  several  months,  a  second  fit  of  epilepsy  occurs,  and 
so  by  degrees  the  disease  is  established. 

Now,  let  me  here  guard  against  a  possible  misconception. 
I  do  not  maintain  or  believe  that  every  overworked  or  anxious 
man  whose  sleep  is  disturbed  by  terrifying  dreams,  or  who 
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talks,  screams,  or  starts  up  in  his  sleep,  will  necessarily 
become  epileptic  or  insane.  Such  an  opinion  would  not  only 
be  very  unreasonable,  but,  expressed  in  the  hearing  of  one  of 
these  nervous  patients,  it  might  contribute  much  to  bring  about 
its  own  verification.  The  symptoms  which  I  have  described 
indicate,  as  the  doctor  says  of  Lady  Macbeth,  '  a  great  per- 
turbation in  nature,'  which,  if  neglected,  may  lead  on  to 
epilepsy,  or  an  outburst  of  delirium  or  mania.  Obviously, 
then,  they  demand  the  most  earnest  attention,  with  a  view  to 
ascertain  their  cause,  and  then  to  find  a  remedy. 

The  following  case  presents  some  interesting  and  instruc- 
tive features  : — 

Case  7.— In  March,  1851,  I  was  called  to  see  a  merchant's 

clerk  (J.  K.  S  ),  aged  28.    I  was  told  that  he  had  been 

delirious  for  three  days.  I  found  that  his  head  had  been 
shaved,  his  temples  leeched,  and  his  neck  blistered,  and  he 
had  been  kept  on  a  rigidly  low  diet.  The  result  of  this  treat- 
ment had  been  an  increase  in  the  violence  of  the  paroxysmal 
delirium,  but  at  the  time  of  my  visit  he  was  quiet  and 
answered  questions  rationally.  His  skin  was  cool  and  moist, 
his  pulse  moderately  quick,  and  his  pupils  natural.  I  ascer- 
tained, not  only  from  his  family,  but  also  from  his  employers, 
that  he  was  a  very  steady  and  temperate  man.  His  wife  told 
me  that  for  several  weeks  before  his  illness  his  nights  had 
been  very  disturbed ;  that  in  his  sleep  he  had  talked  almost 
incessantly  of  his  business  ;  that  in  the  morning  he  appeared 
unrefreshed ;  that  his  appetite  had  been  bad ;  and  that  he 
had  been  gradually  losing  strength.  "When  I  inquired  for 
the  cause  of  all  this  disturbance,  I  was  told  that  the  fatiguing 
and  harassing  nature  of  his  employment  was  the  only  cause 
for  anxiety  of  which  his  family  were  aware.  It  seemed  evident 
that  the  case  should  be  treated  as  one  of  delirium  from  ex- 
haustion ;  and  accordingly  I  prescribed  a  mutton  chop  with  a 
glass  of  porter,  and  at  bedtime  forty  drops  of  laudanum.  The 
next  day  I  found  that  he  had  slept  well  and  there  had  been 
no  return  of  the  delirium.  He  rapidly  recovered,  and  at  the 
end  of  a  week  he  returned  to  his  employment.  About  three 
weeks  after  he  had  returned  to  his  work  I  was  asked  to  see 
him  at  his  employer's  warehouse,  where  I  found  that  he  had 
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suddenly  fallen  in  an  epileptic  fit  whilst  engaged  in  washing 
his  hands.     I  again  inquired  particularly  for  sources  of 
anxiety,  and  I  was  again  told  by  his  family  that  overwork 
was  his  only  trouble  ;  but  his  employers,  who  were  friends  of 
my  own,  assured  me  that  there  was  nothing  in  his  work  to 
trouble  a  healthy  man.    The  fits  recurred  again  and  again. 
His  wife  told  me,  in  the  month  of  October,  that  his  nights 
were  constantly  disturbed  by  dreams,  and  that  he  talked, 
moaned,  and  frequently  called  out  in  his  sleep.    He  became 
a  confirmed  epileptic,  was  soon  compelled  to  give  up  his 
situation,  and  about  two  years  afterwards  he  died.    It  was  not 
until  the  month  of  February,  1852,  nearly  a  year  after  I  first 
saw  the  patient,  that  I  learnt  the  real  cause  of  his  nervous 
disorder.    His  father  then  told  me  that  my  patient's  wife  was 
a  confirmed  drunkard,  and  that  when  drunk  she  was  ex- 
tremely violent ;  that  she  had  more  than  once  threatened  to 
stab  her  husband,  and  that  on  one  occasion  she  had  actually 
wounded  his  hand  with  a  knife.    My  informant  had  from  the 
first  been  aware  that  this  was  the  cause  of  his  son's  misery 
and  restlessness  ;  but  he  was  unwilling  to  speak  of  it,  even  to 
me,  until  matters  had  become  desperate.    It  is  evident  that 
the  information  thus  tardily  given  is  the  central  fact  in  the 
history  of  the  case,  and  until  its  sad  domestic  history  was 
revealed  there  appeared  no  satisfactory  explanation  of  the 
poor  man's  continued  and  increasing  nervous  disorder. 

I  have  seen  other  cases  similar  to  this  within  a  compara- 
tively recent  period  in  private  practice,  but  for  obvious  reasons 
it  would  be  inexpedient  to  publish  them. 

The  delirium  which  occurred  in  the  early  period  of  this 
case  is  a  good  example  of  the  kind  of  delirium  which  is  some- 
times brought  on  by  intense  mental  anxiety  in  persons  of 
strictly  temperate  habits.  Great  and  sudden  terror  may  be 
followed  almost  immediately  by  maniacal  delirium.  Quite 
recently  we  have  had  in  the  hospital  a  boy  aged  15,  who 
became  violently  delirious  immediately  after  being  terrified 
and  assaulted  by  two  men  as  he  was  returning  from  his 
work  in  the  neighbourhood  of  London.  But  the  delirium 
which  results  from  overwork  and  anxiety  rarely  if  ever  occurs 
without  being  preceded  for  a  variable  period  by  disturbed  sleep 
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and  the  other  signs  of  nervous  disorder  which  I  have  before 
described.  Sleep-talking  and  somnambulism  are  amongst 
the  most  frequent  precursors  of  delirium.  When  an  anxious 
patient  is  talking  in  his  sleep  he  will  sometimes  answer  ques- 
tions as  if  all  his  faculties  were  alive,  and  yet,  when  he 
awakes,  he  may  have  no  recollection  of  what  he  has  said  or 
heard.  In  other  cases  he  appears,  while  sleeping,  to  be  carry- 
ing on  a  conversation  with  someone  whom  he  imagines  to  be 
present.  I  was  once  told  by  a  very  intelligent  woman  that 
her  husband,  who  ultimately  became  insane,  was  of  what  she 
called  '  a  very  close  disposition,'  so  that  he  would  never 
willingly  speak  of  his  troubles  to  her  or  to  anyone ;  but  when- 
ever he  had  been  unusually  worried,  he  talked  so  much  in  his 
sleep  that  she  heard  from  him  then,  not  only  that  he  was 
anxious,  but  also  the  cause  of  his  anxiety.  '  Infected  minds 
to  their  deaf  pillows  will  discharge  their  secrets.'  The  tran- 
sition from  a  state  of  delirious  sleep  to  delirium  in  the  waking 
condition  may  be  direct  and  rapid,  but  there  sometimes  occurs 
a  transient  intermediate  stage,  during  which  a  man  starts 
up  in  a  state  of  confusion  and  terror,  looking  about  him  dis- 
tractedly, and  perhaps  talking  wildly,  and  recovering  complete 
consciousness  and  self-possession  only  after  being  frequently 
spoken  to  and  roused  by  being  touched  or  roughly  shaken. 

In  some  instances  the  excitement  on  first  awaking  is 
accompanied  by  a  temptation  to  commit  suicide,  or  to  do 
violence  to  others ;  and  the  patient  will  afterwards  speak  of 
these  feelings  as  most  distressing  and  terrible.  In  other  cases 
he  begs  that  he  may  not  be  left  alone  lest  he  should  destroy 
himself,  or  that  those  whom  he  most  loves  should  remain 
away  lest  he  should  injure  them.  These  symptoms,  if  per- 
mitted to  continue  unchecked  by  judicious  treatment,  may  be 
quickly  followed  by  an  outburst  of  maniacal  delirium,  or  by 
an  epileptic  seizure,  or  sometimes,  as  I  have  seen  in  several 
instances,  by  both  these  terrible  consequences  in  succession. 
In  no  case  whose  history  I  have  investigated  has  an  outbreak 
of  delirium  of  this  kind  occurred  without  being  preceded 
for  a  longer  or  shorter  period  by  some  of  the  premonitory 
symptoms  which  I  have  described.  I  have  heard  and  read  of 
men  becoming  suddenly  delirious  and  mad  without  warning 
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or  any  discoverable  cause.  I  have  never  seen  such  a  case, 
but  I  have  met  with  more  than  one  which,  without  a  careful 
examination,  might  have  passed  for  such— cases  in  which 
there  was  a  deep  and  abiding  cause  for  anxiety  which  was  not 
revealed,  even  to  the  nearest  relative  or  friend,  until  it  was 
discovered,  after  it  had  wrought  irremediable  mischief  on  the 
nervous  system  of  the  patient. 

Case  8. — One  such  case  was  that  of  a  clergyman  whom 
I  had  known  for  some  years  as  a  man  of  powerful  mind  and 
body,  until,  to  the  surprise  and  grief  of  his  family  and  friends, 
he  suddenly,  as  it  appeared,  became  insane,  and  subsequently 
epileptic,  when  he  was  just  over  thirty  years  of  age.  His 
habits  were  strictly  temperate,  but  he  was  disposed  to  be  over- 
anxious about  his  parochial  work.    His  wife  observed  that  his 
appearance  and  manner  were  changing ;  he  became  unusually 
reserved  and  sometimes  irritable.    He  was  at  a  distance  from 
all  other  members  of  his  family,  and  his  anxious  wife  had  no 
suspicion  either  of  the  real  cause  of  the  change  which  had 
come  over  him  or  of  the  serious  consequences  which  were 
threatened.    At  length  he  became  suddenly  and  furiously 
delirious  in  the  middle  of  the  night.    The  mental  disease 
continued  and  became  complicated  with  epilepsy ;  and  after 
nearly  four  years  of  suffering  he  died.    Now  the  cause  of  this 
terrible  calamity  was  not  discovered  until  the  time  for  preven- 
tion had  passed.    His  income  was  limited,  and  insufficient 
for  the  wants  of  an  increasing  family ;  he  was  in  pecuniary 
difficulties  of  which  no  one  but  himself  knew  until  the  state 
of  his  affairs  was  disclosed  after  his  illness.   He  was  naturally 
reserved,  sensitive,  and  proud ;  and  he  had  concealed  his  dif- 
ficulties from  his  wife,  probably  from  an  unwillingness  to 
distress  her  with  a  knowledge  of  them.    Of  course  his  own 
anxiety  was  intensified  by  this  reserve,  and  by  his  not  seek- 
ing that  relief  which  might  have  been  obtained  if  he  had  im- 
parted his  troubles  to  his  family  and  friends. 

Case  9. — In  September  18 — ,  I  was  consulted  by  an  officer, 
aged  46,  in  a  high  position  in  the  army  and  in  society, 
on  account  of  an  attack  of  loss  of  consciousness,  which  had 
occurred  while  he  was  in  bed  three  days  before  I  saw  him. 
I  inferred  from  his  description  that  he  had.  had  an  epileptic 
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attack.  I  observed  that  he  had  what  I  have  described  as  the 
■  anxious  eye '  (p.  211) ;  but,  in  reply  to  my  particular  inquiries, 
he  assured  me  that  he  was  not  overworked,  and  that  he  had 
nothing  to  trouble  him.  I  saw  him  again  in  a  few  days, 
when  I  repeated  my  inquiries  and  received  the  same  answer. 
In  November  his  sister  called  to  tell  me  that  he  was  in  the 
country  acting  very  strangely,  and  evidently  insane.  I  in- 
quired for  sources  of  mental  anxiety,  and  was  told  that  it  had 
recently  come  to  the  knowledge  of  his  family  that  some  years 
since  he  had  formed  a  liaison  with  a  lady,  by  whom  he  had 
had  several  children,  and  whom  he  had  recently  married. 
For  reasons  which  need  not  be  mentioned  here,  this  affair 
had  for  some  time  caused  him  the  most  intense  anxiety,  and 
was  without  doubt  the  cause  of  his  mental  derangement.  He 
came  up  to  town  in  a  state  of  maniacal  excitement.  I  had  a 
consultation  with  Dr.  Monro  and  with  the  surgeon  of  the 
regiment.  He  was  sent  to  an  asylum,  where  he  was  gene- 
rally happy  in  the  belief  that  he  possessed  boundless  wealth. 
He  had  occasional  epileptic  fits,  and  after  some  months  he 
had  a  rapid  succession  of  epileptic  attacks  and  died. 

I  could  give  the  details  of  a  considerable  number  of  cases 
of  whose  history  I  have  an  intimate  knowledge,  in  which  con- 
sequences equally  disastrous,  though  differing  in  different 
cases,  have  resulted  from  similar  causes,  and  especially  from 
the  influence  of  suppressed  grief,  care,  or  anxiety,  the  cause  of 
which  has  been  neither  known  nor  suspected  by  the  patient's 
nearest  friends,  until  it  has  been  brought  to  light  after  the 
onset  of  some  alarming  illness — an  attack  of  mania,  or 
epilepsy,  or  paralysis. 

Amongst  the  nervous  diseases  which  are  frequently  the 
result  of  mental  shock,  chorea  or  St.  Vitus's  dance  is  well 
known  to  be  thus  excited  in  a  very  large  proportion  of  cases. 
One  of  the  most  interesting  problems  in  pathology  is  to 
explain  the  fact  that  chorea  may  result  from  such  apparently 
different  causes  as  the  mental  influence  of  terror  and  the 
mechanical  plugging  of  minute  cerebral  vessels  by  fibrinous 
particles  detached  from  an  inflamed  endocardium.  I  do  not 
propose  to  discuss  that  question  now,  neither  shall  I  attempt 
to  account  for  the  fact  that  a  similar  mental  shock  will  excite 
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in  one  patient  delirium,  in  another  epilepsy,  and  in  a  third 
chorea ;  but  I  wish  to  insist  upon  one  fact  of  practical  impor- 
tance with  reference  to  the  preventive  treatment,  which  is 
this :  that  as  in  cases  of  delirium  and  of  epilepsy  excited  by 
mental  shock,  so  in  cases  of  chorea,  the  symptoms  of  the 
special  nervous  disorder  may  not  commence  until  some  days 
after  exposure  to  the  exciting  cause ;  but  on  careful  inquiry  it 
will  generally  be  found  that  in  the  interval  the  patient's  sleep 
is  broken  and  disturbed  by  dreams,  as  a  result  of  which  the 
effect  of  the  original  mental  shock  is  perpetuated  and  intensi- 
fied until  the  nervous  disorder  reaches  its  full  development. 

Case  10.— In  December,  1874,  I  had  in  the  hospital  a 
boy  15  years  of  age,  in  whom  a  severe  attack  of  chorea  was 
excited  by  fright.  As  he  was  walking  in  the  dark  a  large  black 
dog  jumped  over  a  fence  by  the  side  of  the  road,  and  came  so 
close  to  him  as  to  knock  a  basket  out  of  his  hand.  He  was 
very  much  frightened,  but  a  week  elapsed  before  the  symptoms 
of  chorea  appeared.  In  the  meantime,  however,  his  sleep  had 
been  disturbed  every  night  by  terrifying  dreams,  which  made 
him  more  and  more  nervous.  The  symptoms  after  his  admis- 
sion rapidly  yielded  to  the  soothing  influence  of  ten  grains  of 
chloral  hydrate  taken  three  times  a  day. 

Now,  the  practical  lesson  which  I  wish  to  convey  is  this, 
that  in  all  probability  if  he  had  taken  a  dose  of  chloral  at  bed- 
time for  three  or  four  nights  after  his  fright  he  would  have 
slept  without  dreaming,  his  brain  would  have  been  soothed, 
and  the  mental  shock  therefore  would  not  have  developed  into 
an  attack  of  chorea. 

The  nervous  symptoms  which  result  from  mental  shock  and 
emotional  excitement  sometimes  assume  the  form  of  hysteria.1 

I  have  no  doubt  that  in  some  cases  the  nervous  sensation 
of  globus  is  excited  by  some  local  irritation  of  the  throat. 
When  a  nervous  woman,  or  even  a  very  nervous  man,  gets  a 
common  sore-throat,  the  distress  and  alarming  sense  of  im- 
pending suffocation  are  often  quite  disproportionate  to  the 
physical  changes  in  the  throat  which  we  can  see  with  the 
laryngoscope. 

Case  11. — A  poor  woman  who  was  very  anxious  and  much 

1  See  the  chapter  on  Hysteria. 
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overworked  had  a  slight  choking  fit  while  she  was  eating,  and 
afterwards  she  felt  sure  that  some  substance  was  still  lodging 
in  her  throat.  She  went  to  one  of  the  hospitals,  where  the 
house-surgeon  passed  a  probang,  but  that  rather  increased 
her  distress.  When  she  came  to  me  I  found  the  mucous 
membrane  of  her  fauces  and  pharynx  congested,  but  her 
intensely  anxious  face  and  nervous  manner,  and  her  descrip- 
tion of  the  '  rising '  in  her  throat,  were  the  most  significant 
facts.  It  was  not  until  after  many  days,  and  then  very 
gradually  and  with  occasional  relapses,  that  she  escaped  from 
the  conviction  that  some  solid  mass  was  sticking  in  her  throat 
and  threatening  suffocation. 

Case  12. — I  was  once  consulted  by  an  unmarried  lady, 
about  45  years  of  age,  who,  for  several  months,  had  been  dis- 
turbed nearly  every  night  by  attacks  of  choking,  which  com- 
pelled her  to  sit  up  in  bed.  She  had  a  pallid  and  delicate,  but 
not  an  anxious  look.  On  examining  her  throat  I  found  that 
she  had  a  very  long  and  slender  uvula,  which  was  always  in 
contact  with  the  back  of  her  tongue.  I  cut  off  about  two- 
thirds  of  the  uvula,  and  from  that  time  she  had  no  more 
attacks  of  suffocation.  In  this  case  I  have  no  doubt  that  the 
distressing  attacks  of  suffocation  were  excited  during  sleep  by 
the  elongated  uvula. 
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Principles  of  Treatment — Ascertain  and  remove  the  Cause  of  the  Symptoms. — 
Case  13.  Insomnia  and  Nervous  Disorders  of  Many  Months'  Duration  re- 
moved by  a  Few  Doses  of  Opium— Chloral  a  More  Valuable  Soporific  than 
Opium  when  there  is  no  Pain— It  sometimes  flushes  the  Face— Precautions 
to  be  observed— Cases  Most  and  Least  Amenable  to  Treatment.— Case  14. 
An  Intemperate  Man  assisted  to  abstain  by  the  Temporary  Use  of  Opium— 
The  Careful  Use  of  Alcoholic  Stimulants  sometimes  Beneficial.— Case  15. 
Maniacal  Excitement  successfully  treated  by  the  Wet  Pack  after  Chloral 
had  failed. 

In  previous  sections  I  have  had  frequent  occasion  to  refer 
to  principles  of  treatment,  and  to  the  influence  of  particular 
remedies  on  the  various  forms  of  nervous  disorder  which  I 
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have  brought  under  notice,  and  I  purpose  to  devote  the  present 
lecture  to  a  more  detailed  consideration  of  the  important  sub- 
ject of  treatment. 

The  observations  which  I  am  about  to  offer  upon  this 
subject  will  have  reference  chiefly  to  the  earlier  stages  and 
the  less  serious  forms  of  nervous  disorder — sleeplessness  or 
disturbed  sleep,  with  its  usual  attendants  and  consequences, 
lassitude,  loss  of  appetite,  palpitation,  and  the  other  symp- 
toms which  were  described  in  the  second  section  of  this 
chapter. 

The  first  point  obviously  is  to  ascertain  the  cause  of  the 
symptoms,  and  to  inquire  whether  or  not  it  be  still  in  exist- 
ence and  operating.  When  the  apparent  cause  is  overwork, 
whether  of  brain  or  of  muscle,  the  patient  must  be  warned  to 
abandon  his  work  for  a  time,  or  to  do  less  work.  All  nervous 
patients  whose  occupations  are  sedentary,  or  who  are  disposed 
to  mope  within  doors,  should  be  urged  to  take  active  walk- 
ing exercise  in  the  open  air  for  at  least  an  hour  daily.  To 
this  it  is  often  objected  that  they  cannot  afford  the  time  ; 
but  the  reply  is  that  if  they  will  perseveringly  act  upon  the 
advice  they  will  preserve  their  health  and  economise  their 
time.  They  will  actually  do  more  work  and  they  will  be  less 
fatigued  and  distressed  by  their  labours.  I  have  before 
referred  to  the  importance  of  relieving  the  patient  from  any 
groundless  fear  as  to  the  state  of  his  health.  The  anxious 
patient  will  often  be  half-cured  at  once  by  the  confident  assur- 
ance that  he  has  no  disease  which  is  not  remediable ;  and  to 
give  this  assurance  is  one  of  the  most  agreeable  duties  that  we 
can  ever  have  to  perform. 

When  all  that  is  possible  has  been  done  to  discover  and 
avoid  the  causes  of  nervous  disorder — when  bad  and  unwhole- 
some habits  have  been  corrected,  and  when  all  needful  advice 
and  encouragement  have  been  given,  we  have  next  to  direct 
our  attention  to  the  consequences,  some  of  which  will  continue 
long  after  the  cessation  of  their  exciting  cause,  while  others 
are  perpetuated  by  some  persistent  and  unavoidable  source  of 
brain  trouble. 

Now,  as  we  have  seen,  by  far  the  most  frequent  conse- 
quence of  overwork  and  anxiety,  the  one,  too,  which  oftener 


SBC.  IV.]  TREATMENT  227 

than  any  other  is  productive  of  further  disorder  and  mischief, 
is  sleeplessness,  or  some  form  of  disturbed  and  unrefreshing 
sleep ;  and  the  chief  remedy  for  this,  after  the  discoverable 
causes  have  been  as  much  as  possible  removed,  is  a  soporific 
at  bedtime. 

Before  the  introduction  of  chloral  hydrate  I  was  in  the 
habit  of  treating  these  cases  with  some  preparation  of  opium 
or  morphine ;  and  the  result,  in  a  large  proportion  of  cases, 
was  highly  satisfactory.  I  have  already  given  some  cases 
showing  the  striking  benefits  resulting  from  the  temporary  use 
of  opium  at  bedtime.  The  following  case  is  another  illustra- 
tion of  the  same  principle  of  treatment. 

Case  13.— L.  H  ,  a  widow,  41  years  of  age,  was  first 

seen  at  the  dispensary  on  January  6,  1851.  For  many 
months  her  sleep  had  been  disturbed  by  frightful  dreams  and 
spectral  visions.  Her  friends  told  her  that  she  talked  as  much 
in  her  sleep  as  when  she  was  awake.  She  complained  of  a 
painful  sense  of  weight  on  the  top  of  the  head,  and  her  coun- 
tenance was  expressive  of  great  anxiety.  She  drank  neither 
beer  nor  spirits .  She  had  been  a  widow  eighteen  months, 
and  for  many  months  before  that  she  had  suffered  much  from 
anxiety  in  consequence  of  the  intemperate  habits  of  her  hus- 
band, who  had  squandered  his  money  and  failed  in  business. 
She  had  friends  who  were  well  off,  so  that  she  had  never  been 
in  want ;  but  her  appetite  was  very  bad,  and  she  suffered 
much  from  flatulence  and  constipation.  Before  I  saw  her 
she  had  been  cupped  and  leeched,  and  several  times  blistered, 
without  benefit.  On  January  6  I  prescribed  five  grains  of 
compound  soap  pill,  to  be  taken  every  night ;  and  a  laxative 
in  the  morning,  to  counteract  the  constipating  effect  of  the 
opium.  I  told  her  to  walk  out  daily,  and  I  gave  her  hopes  of 
speedy  amendment.  She  came  to  me  on  January  13,  and 
said  that  she  had  slept  better  the  first  night  after  taking  the 
pill,  and  the  second  night  better  still ;  she  had  rapidly  im- 
proved in  every  respect,  and  had  a  bright  and  cheerful  ex- 
pression of  countenance.  To  continue  the  medicine.  My  last 
report  of  her,  on  January  17,  is  as  follows  : — She  considers 
herself  quite  well :  she  sleeps  well  without  dreaming ;  the 
sense  of  weight  on  the  head  is  gone ;  her  appetite  is  good, 
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and  she  has  no  discomfort  after  eating.  She  « feels  quite  a 
different  person.' 

The  simple  explanation  of  this  rapid  recovery  appears  to 
be,  that  ten  nights  of  sound  and  refreshing  sleep  had  sufficed 
to  remove  the  wearying  effects  of  many  months  of  anxiety 
and  restlessness.  Since  the  introduction  of  chloral  hydrate 
as  a  soporific  I  have  generally  employed  this  valuable  medi- 
cine as  a  substitute  for  opium  in  this  class  of  cases,  for  reasons 
which  I  will  now  briefly  explain. 

One  of  the  most  serious  objections  to  the  use  of  opium  as 
a  soporific  is  its  notorious  tendency,  in  some  cases,  to  produce 
an  effect  the  direct  opposite  of  that  which  we  desire — to  cause 
wakefulness  and  excitement  instead  of  sleep  and  composure. 
This  may  sometimes  be  obviated  by  changing  the  form  of  the 
medicine  or  the  mode  of  administration  :  by  giving  morphine 
hypodermically,  or  opium  by  the  rectum ;  in  other  cases,  by 
combining  the  opium  with  a  small  dose  of  antimony  (the  tar- 
tarated  antimony)  or  James's  powder — a  combination  which 
was  strongly  recommended  by  the  late  Dr.  Graves  to  procure 
sleep  and  check  delirium  in  some  cases  of  fever.  There  are, 
however,  some  patients  on  whom  opium  or  morphine,  in  any 
form  or  in  any  dose,  has  the  effect  of  causing  troublesome 
constipation,  nausea,  vomiting,  distressing  prostration  and 
faintness,  and  sometimes  severe  headache. 

The  advantages  of  chloral  hydrate  are  chiefly  these.  It 
is  a  far  more  certain  soporific  than  opium,  so  that  when 
given  in  a  safe  but  sufficient  dose  of  fifteen  to  thirty  grains  it 
rarely  fails  to  procure  sleep.  Then  it  comparatively  seldom 
gives  rise  to  any  unpleasant  symptoms.  Its  nauseous  taste 
sometimes,  though  rarely,  excites  vomiting ;  and  in  some  few 
cases  I  have  known  it  cause  headache.  It  disturbs  the  diges- 
tive organs  much  less  than  opium  ;  and  it  rarely,  if  ever, 
causes  constipation.  One  of  the  most  common  and  most  dis- 
agreeable effects  of  chloral  is  its  tendency,  in  some  cases, 
to  cause  redness  of  the  eyes  and  flushing  of  the  face — a  ten- 
dency which  is  much  increased  by  even  a  small  quantity  of  wine 
or  alcohol  in  any  form.  Some  years  since  I  was  consulted,  for 
the  first  time,  by  a  nervous  lady,  who  complained  to  me  that 
for  the  last  fortnight  she  had  been  distressed  by  finding  that 
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if  she  took  a  single  glass  of  wine  at  lunch  her  usually  pale 
face  became  suffused  with  a  crimson  flush.  I  at  once  sus- 
pected the  cause,  and  asked  if  she  had  been  taking  chloral. 
She  had  been  taking  twenty  grains  of  chloral  every  night  for 
a  fortnight,  the  exact  time  during  which  the  flush  of  the  face 
had  occurred.  The  chloral  was  discontinued,  and  her  face 
soon  ceased  to  be  flushed. 

The  general  result  of  experience  is,  that  while  in  suitable 
cases  of  nervous  excitement  and  wakefulness,  chloral  hydrate 
as  a  soporific  is  far  superior  to  the  preparations  of  opium, 
it  is  much  inferior  to  the  latter  as  an  anodyne  in  cases  of 
neuralgia. 

The  average  dose  of  chloral  for  an  adult  is  twenty  grains. 
I  have  rarely  given  more  than  thirty  grains.  The  rule  is  to 
give  the  smallest  dose  that  will  suffice  to  procure  refresh- 
ing sleep,  and  so  to  break  the  habit  of  wakefulness  or  dream- 
ing restlessness.  In  most  cases  this  object  will  be  attained 
by  a  nightly  repetition  of  the  dose  for  a  week,  with  perhaps  a 
diminished  dose  for  another  week.  It  is  seldom  necessary  or 
desirable  to  continue  the  medicine  for  more  than  a  month, 
though,  in  some  cases,  it  may  be  necessary  to  extend  the 
period  considerably.  As  to  this,  it  is  difficult  to  prescribe  a 
general  rule.  In  many  cases  I  have  found  that  the  beneficial 
effects  of  the  medicine  have  been  immediate  ;  the  patient  has 
slept  soundly,  the  distressing  dreams  have  ceased,  the  appetite 
has  returned,  and  the  patient  has  rapidly  regained  strength 
and  spirits.  After  a  few  nights  of  sound  sleep  have  been  thus 
procured,  the  chloral  should  be  discontinued,  and  in  most 
cases  the  patient  will  sleep  as  well  without  the  medicine  as 
with  it.  There  is  probably  no  method  of  treatment  which  has 
the  power  of  rapidly  removing  such  a  number  and  variety  of 
distressing  symptoms  as  chloral  or  opium  when  the  soporific 
action  is  really  favourable  in  this  class  of  cases,  the  benefit 
being  due,  not  to  the  direct  effect  of  the  narcotic,  but  to  the 
marvellous  influence  of  sleep  in  refreshing  both  body  and 
mind.  In  some  cases,  when  chloral  alone  has  failed  as  a 
soporific,  I  have  found  a  combination  of  chloral  with  morphine 
successful,  while  in  other  cases  the  chloral  has  been  usefully 
combined  with  from  ten  to  twenty  grains  of  bromide  of  potas- 
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sium  or  ammonium.  In  others,  again,  the  bromide  alone,  in 
twenty-grain  doses  at  bedtime,  has  had  a  soothing  and  bene- 
ficial effect. 

But  may  not  the  frequent  repetition  of  a  soporific  dose  of 
chloral  or  opium  become  a  necessity  for  the  patient  ?  This  is 
a  question  which  we  are  bound  to  face.  There  are  few  results 
of  medical  practice  which  I  should  more  regret  than  the  reflec- 
tion that  I  had,  in  any  way,  contributed  to  make  recourse  to 
narcotics  or  stimulants  habitual  or  necessary  to  a  single 
patient.  I  believe,  however,  that  a  cautious  use  of  chloral  is 
attended  with  little  danger  of  leading  to  so  terrible  an  abuse 
of  the  drug.  As  I  have  before  said,  the  medicine  should  be 
discontinued  as  soon  as  it  can  be  dispensed  with ;  as  soon, 
that  is,  as  restlessness  and  frightful  dreams  have  ceased  to 
harass  and  exhaust  the  patient.  The  rapid  convalescence, 
and  the  renewed  health  and  strength  and  spirits,  which  are  so 
wonderfully  promoted  by  securing  sound  and  refreshing  sleep, 
will  generally  enable  the  patient  at  once  and  without  difficulty 
to  dispense  with  artificial  aid.  I  should  strictly  forbid  nar- 
cotics of  every  kind  for  a  patient  who  neglects  directions  which 
have  been  given  him  as  to  exercise,  diet,  &c,  and  whose 
nervous  restlessness,  appears  to  result  from  such  negligence. 
In  other  words,  I  would  not  encourage  a  patient  to  trust 
habitually  to  chloral  or  opium  for  the  removal  of  discomforts 
which  might  be  avoided  by  the  exercise  of  self-control  and 
obedience  to  sanitary  laws. 

The  chloral  hydrate,  which,  with  the  precautions  before 
mentioned,  I  look  upon  as  a  safe  and  most  valuable  remedy, 
is  subject,  at  the  present  time,  to  two  kinds  of  abuse :  while, 
on  the  one  hand,  it  is  indiscreetly,  and  therefore  injuriously, 
employed  by  some  practitioners,  and  perhaps  by  some  patients, 
without  medical  advice ;  on  the  other  hand,  it  is  decried  by 
some  physicians  as  a  pernicious  and  dangerous  drug.  It  is 
our  duty  to  avoid  these  two  unreasonable  forms  of  abuse.  If 
the  right  use  of  a  remedy  is  to  be  condemned  because  it  is 
liable  to  be  wrongly  and  mischievously  employed,  then  with 
the  disuse  of  hydrate  of  chloral  must  follow  that  of  opium, 
alcohol  in  its  various  forms,  and,  indeed,  of  all  our  most 
valuable  remedial  agents;  for  of  each  and  all  of  them  the 
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maxim  is  true—'  Nullum  remedium  pro  auxilio  est  nisi  tem- 
pestivo  usu  tale  fiat.' 

After  all  that  I  have  said  of  the  value  of  chloral  and  of 
opium  in  suitable  cases,  we  must  not  fall  into  the  routine 
practice  of  giving  narcotics  to  every  patient  who  complains  of 
inability  to  sleep.  Our  first  care  is  to  discover,  and  then, 
if  practicable,  to  remove,  the  cause  of  the  insomnia.  We  meet 
with  some  indolent  patients  for  whom  the  best  soporific  is 
some  regular  useful  occupation  and  daily  active  exercise  in  the 
open  air;  for  others,  who  are  feeble,  tonics  and  nutritious 
food,  with  a  moderate  allowance  of  wine,  will  be  the  appro- 
priate remedies ;  and,  again,  in  other  cases  dyspeptic  symp- 
toms will  cease,  and  refreshing  sleep  will  return,  under  the 
influence  of  a  scantier  and  a  carefully  regulated  diet,  with 
an  occasional  purgative.  In  cases  such  as  these,  narcotics 
would  not  only  be  unsuccessful,  but  would  probably  be  in- 
jurious. 

The  cases  of  nervous  disorder  in  which  the  treatment  by 
hypnotics  is  most  rapidly  and  completely  successful  are  those 
in  which  the  symptoms  are  the  result  of  some  bygone  grief  or 
anxiety,  the  impression  of  which  remains  and  is  perpetuated 
by  inability  to  obtain  refreshing  sleep. 

Another  class  of  cases  in  which  equal  benefit  is  often  de- 
rived from  a  similar  plan  of  treatment  are  those  in  which  the 
nervous  symptoms  have  been  induced  by  continued  overwork, 
whether  mental  or  bodily.  In  such  cases  it  is  obviously  desir- 
able that  the  patient  should  have  a  complete  rest,  or,  if  pos- 
sible, that  he  should  lessen  the  amount  of  his  work.  It  is  a 
remarkable  fact  that  when  overwork  has  induced  that  disor- 
dered condition  of  nervous  system  which  I  have  described,  the 
mere  cessation  of  work  does  not  bring  with  it  the  required  rest 
so  long  as  the  sleep  continues  to  be  disturbed  by  dreams.  This 
habit  of  dreaming  requires  to  be  broken  before  rest  and  re- 
freshment come.  The  overworked  solicitor's  clerk  (p.  205) 
was  more  rested  by  a  few  nights  of  unbroken  sleep  than  by  a 

month's  holiday ;  and  Dr.  (p.  206)  obtained  by  the  same 

means,  while  still  going  on  with  his  work,  relief  from  distress- 
ing symptoms  which  rest  at  Brighton  had  failed  to  afford  him. 
I  have  seen  a  considerable  number  of  cases  of  overworked 
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men  in  which  a  few  nights  of  refreshing  sleep  obtained  by 
chloral  or  opium  at  bedtime  have  effected  a  greater  restoration 
of  brain  power  than  had  previously  been  obtained  by  a  long 
abstinence  from  work  while  the  sleep  continued  to  be  broken 
by  dreams. 

The  cases  which  are  the  least  likely  to  be  benefited  by  this 
or  by  any  other  plan  of  treatment  are — 1st.  Cases  of  confirmed 
hypochondriasis  or  melancholy  of  very  long  duration,  and 
especially  when  they  assume  the  form  of  so-called  religious 
despondency.  This  pitiable  state  of  despair  is  not  unfre- 
quently  the  result  of  alarm  excited  by  the  frantic  ravings 
of  some  half-educated  and  wholly  irrational  preacher,  whose 
caricatures  of  the  Creator  and  the  moral  government  of  the 
world  are  as  frightful  to  contemplate  as  the  most  hideous 
figure  of  any  bogie  that  was  ever  dressed  up  for  the  purpose 
of  exciting  terror.  2nd.  Cases  in  which  extreme  nervousness 
has  resulted  from  great  terror  or  a  sudden  violent  mental 
shock,  which  has  left  a  deep  and  indelible  impression  upon 
the  mind  and  nervous  system.  3rd.  Lastly,  cases  in  which 
the  symptoms  of  nervous  disorder  are  perpetuated  by  some 
present  unavoidable  and  irremovable  source  of  anxiety  or 
sorrow.  Every  practitioner  of  large  experience  knows  that 
cases  of  this  kind  are  only  too  common. 

When  insomnia  and  nervous  disorder  are  the  result  of 
excess  of  alcohol,  with  a  deficiency  of  nutritious  food,  the  main 
point  is  to  withdraw  or  lessen  the  poisonous  alcohol,  and  to 
substitute  wholesome  nutriment.  In  these  cases,  after  the 
nervous  system  is  calmed  and  tranquillised,  sleep  returns 
without  the  aid  of  narcotics;  but  I  look  back  with  much 
satisfaction  to  some  cases  in  which,  by  a  temporary  use  of  a 
soporific  at  bedtime,  I  have  greatly  assisted  a  patient  to  break 
through  a  habit  of  chronic  intemperance.  I  will  give  some 
brief  particulars  of  one  case  of  this  kind. 

Case  14. — F.  E  ,  aged  40,  a  carpenter,  came  to  me 

at  the  dispensary  on  May  27,  1850.  For  some  years  he  had 
been  in  the  habit  of  drinking  rather  freely  both  beer  and 
spirits;  he  had  worked  hard,  and  had  suffered  much  from 
anxiety  consequent  upon  family  misfortunes  and  disagree- 
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ments.  For  many  months  past  he  had  been  troubled  by  ver- 
tigo and  headache  ;  his  sleep  was  disturbed  by  frightful  dreams 
and  spectral  visions ;  his  appetite  was  bad,  his  digestion  dis- 
ordered, and  he  often  suffered  from  vomiting.  He  had  been 
leeched  about  a  dozen  times  for  the  vertigo.  Latterly  he  had 
been  almost  incapacitated  for  work.  His  countenance  was 
anxious,  his  eyes  suffused,  and  his  tongue  coated  and  tremu- 
lous. I  prescribed  two  grains  of  opium  in  a  pill  at  bedtime 
every  night,  and  an  aperient  of  rhubarb  and  magnesia 
occasionally;  and  I  advised  him  to  take  no  beer  or  spirits. 
Four  days  after  (on  May  31)  the  sleep  had  been  somewhat 
quieter,  and  he  felt  rather  better.  On  June  3  the  dose  of 
opium  was  reduced  to  one  grain,  a  mixture  of  the  sulphate  of 
quinine  and  iron  was  prescribed,  and  an  aloetic  pill  occasion- 
ally. On  June  18  the  report  runs  thus : — He  has  continued 
to  take  the  medicine  ;  he  sleeps  well  without  dreaming,  awakes 
refreshed,  and  feels  a  pleasure  in  commencing  his  work  at  five 
or  six  o'clock  in  the  morning,  whereas  before  he  had  some 
difficulty  in  being  up  by  nine  o'clock.  He  feels  much  stronger 
and  less  nervous ;  has  lost  the  dizziness ;  his  countenance  is. 
much  improved ;  his  tongue  is  clean  and  not  tremulous ;  his 
appetite  is  good.  He  has  taken  no  stimulants,  and  has  re- 
solved to  abstain  entirely.  The  opiate  was  then  omitted,  but 
the  tonic  was  continued. 

There  can  be  no  doubt  that  in  this  case  the  vertigo  and 
other  symptoms  were  aggravated  by  the  repeated  leeching, 
and  by  the  continued  drinking  of  beer  and  spirits  while  the 
appetite  was  bad  and  the  digestive  powers  impaired.  He  was 
quickly  restored  to  health  by  sleep  and  by  the  recovery  of  the 
power  to  eat  and  digest  his  food. 

As  the  habitual  abuse  of  alcohol  is  notoriously  a  frequent 
cause  of  nervous  disorder,  so  its  cautious  and  judicious  em- 
ployment is  in  many  instances  a  most  important  means  of 
cure.  We  not  unfrequently  meet  with  cases  of  obstinate  rest- 
lessness, either  with  or  without  delirium,  the  result  of  intense 
grief  or  long- continued  anxiety,  or  of  watching  and  fatigue, 
or  of  some  exhausting  illness  in  which  there  is  mental  excite- 
ment proportioned  to  the  general  bodily  weakness.    In  these 
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cases,  often  the  usual  narcotics  entirely  fail  to  procure 
sleep,  even  when  they  do  not  increase  the  excitement  and 
distress ;  and  the  surest  mode  of  arresting  the  collapse  and 
calming  the  nervous  system  is  to  give  wine  or  brandy  more 
or  less  liberally  but  cautiously,  with  frequent  supplies  of  beef- 
tea,  milk,  and  eggs. 

I  once  had  the  opportunity  of  seeing  a  case  of  acute  mania 
successfully  treated  by  a  method  somewhat  out  of  the  usual 
course. 

Case  15.— G.  H  ,  aged  16,  a  bookfolder,  was  admitted 

into  Twining  ward  on  October  20,  in  a  state  of  maniacal 
excitement,  having  been  found  in  the  street  very  scantily 
clothed  and  unable  to  give  any  account  of  herself.  When 
placed  in  bed  she  constantly  threw  herself  about,  pulled  off 
the  bedclothes,  and  laughed  and  talked  incessantly.  Her 
friends  stated  that  for  the  past  four  days  she  had  complained 
of  headache  and  giddiness,  but  she  had  continued  her  work 
until  the  day  before  her  admission.  The  only  assignable  cause 
of  her  illness  was  that  for  the  past  fortnight  she  had  been 
removed  from  a  room  in  which  she  had  been  in  the  habit  of 
working  to  one  in  which  machinery  was  at  work.  On  the  day 
of  her  admission  she  had  twenty  grains  of  chloral  hydrate  at 
bedtime.  She  slept  after  this  for  a  few  hours,  but  when  she 
awoke  she  was  as  noisy  and  violent  as  ever.  She  was  removed 
to  the  refractory  ward,  and  ordered  to  take  twenty  grains  of 
chloral  every  three  hours.  After  several  doses  of  the  medicine 
had  been  taken,  it  was  evident  that  it  had  no  beneficial  sooth- 
ing influence ;  the  excitement  and  maniacal  delirium  were 
unabated.  The  house-physician,  Mr.  Philip  Birch,  now  asked 
my  permission  to  have  her  packed  in  a  wet  sheet  and  blankets. 
To  this  I  assented,  the  more  readily  from  my  recollection 
of  a  similar  case  thus  treated  by  my  friend  and  colleague, 
Dr.  Sheppard,  and  recorded  in  his  able  and  interesting  Lectures 
on  Madness  (p.  58).  Accordingly,  on  the  evening  of  the  24th, 
the  chloral  having  been  discontinued,  she  was  packed,  and,  as 
the  excitement  was  evidently  lessened,  she  was  kept  in  the  wet 
sheet  and  blankets  for  eight  hours.  On  the  following  day  (tihe 
25th)  the  excitement  was  much  less,  but  not  entirely  subdued, 
and  in  the  evening  the  packing  was  repeated  for  about  three 
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hours.  On  the  26th,  having  had  a  good  night  and  being  quiet 
and  rational,  she  was  allowed  to  return  to  Twining  ward ;  and 
on  the  28th  she  was  discharged  cured. 

In  this  case,  the  chloral  having  entirely  failed  to  subdue 
the  excitement  and  delirium,  the  wet  pack  effected  a  complete 
cure  with  great  rapidity. 
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CHAPTEE  IX. 

THE  PATHOLOGY  AND  TREATMENT  OF  EPILEPSY.1 

Prologue— Epilepsy  not  the  Result  of  Congestion,  but  of  Sudden  and  Extreme 
Anaemia  of  the  Brain— Experiments  of  Kussmaul  and  Tenner— Convulsions 
from  Sudden  Arrest  of  the  Pulmonary  Circulation  by  Air  or  Salts  of  Soda  in 
Veins,  by  Embolism,  by  Acute  Apnoea — Evidence  as  to  Cerebral  Anaemia 
resulting  from  Arterial  Spasm — Two  Classes  of  Cases,  Nervous  and  Toxemic 
— Epilepsy  is  Cerebral  Collapse,  Cholera  Collapse  is  Pulmonary  Epilepsy — 
Partial  Epilepsy  a  Eesult  of  Spasm  in  Limited  Arterial  Regions — Com- 
parison of  Epilepsy  and  Syncope — Rational  Principles  of  Treatment  in  the 
Two  Classes  of  Epileptic  Cases — The  Action  of  Chloroform,  of  Chloral,  and 
of  Bromides. 

PEOLOGUE. 

Since  this  lecture  was  published,  nearly  twenty  years  ago, 
the  extremely  complex  and  difficult  subject  of  which  it  treats 
has  been  laboriously  investigated  by  many  able  physiologists 
and  physicians ;  amongst  whom  Dr.  Hughlings  Jackson  is,  on 
all  hands,  acknowledged  to  occupy  a  foremost  position.  The 
result  of  these  inquiries  has  been  to  modify  some  of  the 
theoretical  views  which  were  generally  accepted  when  my 
lecture  was  written.  For  instance,  not  only  are  not  all  con- 
vulsions of  an  epileptiform  character  now  looked  upon  as 
examples  of  true  epilepsy — this  distinction  has  always  been 
admitted — but  even  true  epilepsy  is  not  now  considered  to 
be  a  clinical  unity.  Thus  Dr.  Jackson  says  : 2  '  There  are 
really  many  different  epilepsies  (I  mean  what  would  be  called 
"varieties"  of  genuine  epilepsy),  each  dependent  on  a  "dis- 
charging lesion  "  of  some  part  of  the  highest  centres ; '  and  he 
goes  on  to  explain  that  '  epilepsies  are  only  one  class  of  fits 
("highest  level  fits  ").  There  are,  besides,  different  epilepti- 
form seizures  from  "  discharging  lesions  "  of  the  middle  motor 
centres  ("  middle  level  fits  "),'  and  also,  as  he  thinks,  '  different 

1  British  Medical  Journal,  March  21,  18fi8. 

2  The  Journal  of  Mental  Science,  April  1887. 
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fits  depending  on  discharges  beginning  in  different  parts  of 
the  lowest  level  of  central  evolution  ("lowest  level  fits").' 
It  is  impossible  by  brief  extracts  to  do  justice  to  Dr.  Jackson's 
views.  He  would  confer  a  great  benefit  upon  the  profession 
and  upon  the  public  if  he  could  find  time  to  collect,  arrange, 
and  codify  the  numerous  valuable  papers  of  his  which,  being 
scattered  through  various  journals,  are  now  difficult  of  access. 

To  return  to  my  lecture.  If  I  were  now  to  rewrite  it  I 
should  modify  some  of  my  expressions.  For  instance,  I  should 
in  some  parts  use  the  more  general  term  '  convulsions  '  instead 
of  'epilepsy.'  But  inasmuch  as  the  experimental  results 
obtained  by  Kussmaul  and  Tenner,  and  the  recorded  clinical 
facts  which  prove  that  sudden  and  extreme  anaemia  of  the 
brain  has  for  one  almost  invariable  result  the  occurrence  of 
epileptiform  convulsions,  are  unquestionably  true,  I  have 
thought  that  the  lecture  would  still'  have  sufficient  interest, 
and  to  many  readers  be  sufficiently  instructive,  to  warrant  its 
republication.  I  have,  therefore,  determined  to  reproduce  it  in 
its  original  form,  with  the  addition  of  an  occasional  paragraph 
or  a  note  which  I  have  marked  as  recent. 


I  purpose  upon  the  present  occasion  to  attempt  an  answer  to 
the  following  question — To  what  extent  do  the  phenomena  of 
an  epileptic  fit  admit  of  explanation  ?  In  a  fully-developed 
epileptic  fit,  there  are  two  chief  phenomena  to  be  explained : 
these  are  loss  of  consciousness  and  convulsions.  The  loss  of 
consciousness  was  formerly  supposed  to  be  a  result  of  conges- 
tion of  the  nervous  centres,  and  especially  of  the  cerebrum. 
But  this  explanation  is  inconsistent  with  the  fact,  that  the 
epileptic  loss  of  consciousness  comes  on  in  a  moment,  at  the 
very  commencement  of  the  attack,  when  there  is  no  evidence 
of  congestion  and  when  the  face  is  usually  pale  from  anaemia. 
The  congestion  follows  the  loss  of  consciousness ;  and  the 
explanation  of  its  occurrence  appears  to  be  this.  The  con- 
vulsion implicates  the  respiratory  muscles ;  the  blood,  there- 
fore, being  imperfectly  aerated,  is  impeded  in  its  passage 
through  the  lungs ;  it  consequently  accumulates  in  the  right 
side  of  the  heart  and  in  the  veins.     The  congestion  is  a 
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secondary  venous  congestion,  and,  at  the  time  when  this 
congestion  has  reached  its  greatest  height,  there  is  often  a 
commencing  return  of  consciousness.  Obviously,  then,  thin 
congestion  is  not  the  cause  of  epileptic  loss  of  consciousness. 
This  retrograde  venous  engorgement  is  the  cause  of  the  ecchy- 
moses  beneath  the  skin  and  the  conjunctiva  which  often  occur 
during  a  fit,  and  of  the  hemorrhage  into  the  substance  or 
upon  the  surface  of  the  brain,  which  happily  is  a  much  less 
frequent  accident. 

A  number  of  facts  point  to  the  conclusion,  that  both  the  loss 
of  consciousness  and  the  convulsions  of  epilepsy  are  the  result  of 
sudden  and  extreme  anaemia  of  the  brain. 

In  man,  and  in  most,  if  not  in  all,  warm-blooded  animals, 
a  rapid  and  very  copious  hemorrhage  usually  causes  con- 
vulsions. Kussmaul  and  Tenner  state  1  that,  in  numerous 
cases  of  dogs,  cats,  arid  rabbits,  they  observed,  without  a 
single  exception,  violent  and  general  convulsions  preceding 
death  from  loss  of  blood.  In  order  to  produce  this  result,  the 
haemorrhage  must  be  rapid.  If  it  occur  slowly,  so  that  the 
vital  powers  are  gradually  consumed,  death  then  occurs  with 
swooning,  drowsiness,  and  delirium,  without  convulsions. 

The  same  observers  found  that  an  interruption  in  the 
supply  of  blood  to  the  head  of  a  rabbit,  by  ligature  or  com- 
pression of  the  arteries,  produces  epileptic  fits  as  surely  as 
haemorrhage  does.  In  about  one  hundred  rabbits  they  liga- 
tured or  compressed  the  carotids  and  subclavians,  from  which, 
be  it  remembered,  the  vertebrals  proceed,  and  in  every  instance 
except  that  of  one  very  old,  lean,  and  feeble  rabbit,  convul- 
sions occurred.  In  order  to  produce  convulsions  it  was  neces- 
sary to  close  all  the  four  arteries  which  supply  the  brain.  If 
but  one  carotid  or  one  subclavian  remained  pervious,  the  animal 
was  enfeebled  and  more  or  less  paralysed,  but  not  convulsed. 
And,  again,  if  during  the  height  of  a  convulsion  the  ligature 
is  removed  from  one  carotid,  the  convulsions  generally  cease 
immediately,  and  there  is  a  sudden  change  from  the  most 
frightful  spasm  to  complete  relaxation  of  the  muscles.  The 
description  of  the  convulsions  thus  artificially  produced  in 
these  animals  shows  that  they  were  essentially  the  same  as 

1  On  Epileptic  Convulsions  from  Jlccmorrliage,  New  Sydenham  Society,  1859. 
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epileptic  convulsions  in  the  human  subject.  There  was  the 
dilated  pupil,  the  tonic  spasm,  quickly  succeeded  by  clonic 
convulsion,  so  violent  as  to  throw  the  animal  forcibly  forwards 
to  a  distance  of  one  or  two  feet,  and  sometimes  even  over  the 
shoulders  of  the  experimenter.  These  experiments  suffice  to 
show  the  fallacy  of  the  explanation  which  Dr.  Brown- Sequard 
and  others  have  given  of  the  clonic  convulsions  in  man.  It 
has  been  supposed  that  the  clonic  convulsions  are  a  consequence 
of  the  circulation  of  black  blood  which  results  from  the  tonic 
spasm  of  the  respiratory  muscles.  Now  it  is  manifest  that,  in 
these  animals  with  ligatured  arteries,  no  black  blood  could 
reach  then  brain.  In  them,  therefore,  the  clonic  convulsion, 
as  well  as  the  preceding  tonic  spasm,  must  be  due  to  want  of 
blood,  and  not  to  the  altered  quality  of  blood  in  the  brain. 

These  experiments  obviously  cannot  be  repeated  on  the 
human  subject ;  but  Drs.  Kussmaul  and  Tenner  describe  the 
effects  of  compressing  the  carotids  in  six  men.  In  all,  the.  face 
turned  pale ;  the  pupils  first  contracted  and  then  dilated ;  the 
respiration  became  slow,  deep,  and  sighing ;  then  there  was 
giddiness,  staggering,  and  unconsciousness,  and  the  patients 
would  have  fallen  had  they  not  been  supported.  '  In  two 
subjects,  of  weak  intellect  and  moderately  anaemic,  in  whom, 
notwithstanding  the  above  symptoms,  the  compression  was 
continued,  a  choking  sensation,  attended  by  vomiting  and 
general  convulsions,  came  on,  which,  however,  did  not  attain 
an  aggravated  form,  for,  on  withholding  the  compression, 
they  disappeared  in  a  few  seconds.' 1 

Compressing  the  carotids  does  not,  of  course,  entirely  cut 
off  the  supply  of  arterial  blood  to  the  brain ;  but  these  experi- 
ments render  it  probable  that  sudden  occlusion  of  all  the 
arteries  of  the  head  will  as  certainly  excite  epileptic  convul- 
sions in  man  as  in  the  lower  animals. 

There  is  a  class  of  cases  in  which  a  sudden  arrest  of  the 
blood  in  its  passage  through  the  lungs  causes  convulsions  and 
speedy  death.  I  mean  cases  in  which  the  circulation  is 
arrested  by  the  admission  of  atmospheric  air  into  the  veins ; 
cases  of  embolism  of  the  pulmonary  artery ;  again,  cases  in 
which  the  flow  of  blood  through  the  lungs  is  stopped  by  the 

1  Op.  tit.,  p.  28. 
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injection  of  certain  salts  into  the  veins ;  and,  lastly,  cases  of 
acute  apncea.  When  animals  are  killed  by  blowing  air  into 
the  veins,  the  breathing  becomes  hurried,  the  animal  falls 
down,  and  usually  dies  in  convulsions ;  the  contents  of  the 
bladder  and  rectum  being  frequently  expelled  at  the  time  of 
death.  Dr.  John  Iieid  states  that  '  in  a  very  few  cases  only 
is  death  from  this  cause  not  preceded  by  convulsions.' 1  The 
immediate  cause  of  death  in.  these  cases  is  the  arrest  of  the 
frothy  mixture  of  air  and  blood  in  its  passage  through  the 
minute  pulmonary  arteries  (the  air  rarely  reaches  the  left  side 
of  the  heart) ;  and,  as  a  result  of  this  arrest,  there  is,  of 
course,  anaemia  of  the  brain  and  of  every  other  organ  supplied 
by  the  systemic  arteries. 

In  man,  it  appears  that  death  from  the  admission  of 
atmospheric  air  into  the  veins  has  been  less  frequently  pre- 
ceded by  convulsions.  Probably  the  chief  reason  of  the  less 
frequent  occurrence  of  convulsions  in  the  human  subject  is, 
that  the  amount  of  air  accidentally  admitted  is  less,  and 
death,  consequently,  is  less  rapid  than  when  air  is  forcibly 
driven  into  the  veins  of  an  animal.  It  would  probably  be 
found,  on  a  careful  inquiry,  that  the  occurrence  of  convulsions 
in  these  cases  depends  upon  the  circulation  being  suddenly 
and  completely  arrested. 

Convulsions  are  mentioned  in  only  5  out  of  15  cases 
collected  by  Amussat ;  but,  Dr.  Eeid  remarks,  '  several  of  the 
cases,  as  we  might  have  expected,  are  very  imperfectly  reported ; 
for  it  is  not  to  be  supposed  that  the  surgeon  or  his  assistants 
should  possess  the  coolness  and  time  to  watch  narrowly  the 
phenomena,  when  their  minds  were  agitated  by  the  threatened 
sudden  dissolution  of  their  patient,  and  their  attention  dis- 
tracted by  anxious  attempts  to  save  him.'  For  the  same 
reason,  the  record  of  cases  of  pulmonary  embolism  is  very 
imperfect ;  but  in  some  instances  it  has  been  observed  that 
death  was  preceded  by  violent  convulsions ;  and  Virchow  noted, 
amongst  the  results  of  artificial  embolism  of  the  pulmonary 
artery  in  animals,  convulsions  and  dilatation  of  the  pupils.2 

In  a  subsequent  chapter  on  Thrombosis  and  Embolism 

1  Physiological,  Anatomical,  and  Pathological  Researches. 

2  Dcs  Emboles  Pulmonaires,  par  B.  Ball,  p.  129. 
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I  have  recorded  a  case  (Case  1  in  that  chapter)  in  which  a 
thrombus  detached  from  the  wall'  of  the  right  auricle  com- 
pletely occluded  the  tricuspid  orifice  and  caused  convulsions 
and  death  in  a  few  seconds. 

Again,  Blake  found  that  an  injection  of  a  solution  of  soda 
or  its  salts  into  the  veins  of  a  dog  destroys  life  by  arresting  the 
now  of  blood  through  the  lungs.  The  left  side  of  the  heart  is 
found  empty,  and  the  right  distended.  Death  occurs  in  about 
forty-five  seconds,  and  is  preceded  by  violent  opisthotonos.1 

Blake  attributes  the  nervous  symptoms  to  the  venous  pres- 
sure on  the  brain ;  but  they  may,  with  much  more  reason,  be 
attributed  to  the  arrest  of  the  arterial  supply  to  the  brain. 
When,  from  any  cause,  the  blood  is  arrested  in  its  passage 
through  the  lungs,  it  is  obvious  that  distension  of  the  systemic 
veins  must  have,  as  its  necessary  correlative,  comparative 
emptiness  of  the  systemic  arteries ;  the  one  will  be  an  index 
and  a  measure  of  the  other. 

Lastly,  we  have  the  convulsions  which  occur  in  almost 
every  case  of  acute  apncea  or  sudden  suffocation.  It  is 
generally  supposed  that  the  convulsions  of  apnoea  are  excited 
by  the  circulation  of  black  blood  through  the  brain ;  but  they 
are  more  probably  due  to  the  rapid  and  extreme  anaemia  of 
the  brain  consequent  upon  the  impeded  transit  of  blood 
through  the  lungs.  When  the  air  is  excluded  from  the  lungs, 
the  circulation  is  rapidly  arrested  by  the  contraction  of  the 
minute  pulmonary  arteries.  That  this  is  the  true  explanation 
of  the  convulsions  of  apncea  is  rendered  highly  probable  by 
an  observation  of  Kussmaul  and  Tenner,2  to  the  effect  that 
'  the  approach  of  convulsions  in  strangulation  can  be  accele- 
rated if  the  arteries  are  simultaneously  compressed.'  It  is 
obvious  that,  if  the  presence  of  black  blood  in  the  brain  were 
the  cause  of  the  convulsions,  their  approach  would  be  retarded, 
and  not  accelerated,  by  compression  of  the  arteries  which 
supply  the  brain.  The  facts  are  consistent  only  with  the 
theory  that  the  immediate  cause  of  the  convulsions  in  cases  of 
suffocation  is  a  rapidly  increasing  cerebral  anaemia,  resulting 
from  the  arrest  of  the  pulrnonary  circulation.  Unaerated  venous 

1  Edinburgh  Medical  and  Surgical  Journal,  vol.  liv.  p.  343. 

2  Op.  cit,  p.  75. 
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blood,  in  so  far  as  it  is  deficient  in  oxygen,  is  equivalent  to  no 
blood.  Probably  it  is  rather  by  its  negative  quality  of  being 
unoxygenised,  than  by  any  positively  noxious  properties,  that 
it  is  unsuited  to  maintain  the  functions  of  the  brain.  It  is 
probable,  too,  that  the  minute  cerebral  arteries  resist  the 
passage  of  black  blood,  and  so  increase  the  anaemia  of  the 
brain.  If  the  circulation  of  dark  blood  through  the  cerebral 
vessels  would  excite  convulsions,  we  should  expect  to  find  this 
symptom  of  common  occurrence  in  cases  of  emphysema  with 
bronchitis. 

The  epileptiform  convulsions  which  occur  in  a  large  pro- 
portion of  cases  when  nitrous  oxide  gas  is  inhaled  until  the 
pulse  at  the  wrist  disappears  are  explained  in  part,  perhaps, 
by  the  deoxidation  of  the  blood,  but  mainly  by  the  sudden 
diminution  of  the  blood-supply  to  the  brain  consequent  on 
the  arrest  of  the  circulation  through  the  lungs.1 

I  have  now  referred  to  instances  of  epileptiform  convulsions 
occurring  under  a  considerable  variety  of  circumstances,  but 
all  agreeing  in  this  one  condition — namely,  that  the  convulsions 
are  associated  with  a  defective  supply  of  arterial  blood  to  the 
brain.   Let  us  now  proceed  to  inquire  whether  the  phenomena 
of  epileptic  convulsions,  as  the}^  ordinarily  occur  in  the  human 
subject,  are  consistent  with  the  theory  of  anaemia.    It  is  a 
matter  of  general  observation  that,  at  the  very  commencement 
of  an  epileptic  fit,  the  face  is  pallid.    There  is  anaemia  of  the 
superficial  vessels  ;  and  with  this  there  is  probably  associated 
anaemia  of  the  intracranial  vessels  which  supply  the  brain 
itself.    The  pallor  is  in  most  cases  soon  succeeded  by  lividity, 
owing  to  venous  engorgement  consequent  upon  the  impeded 
respiration  and  pulmonary  circulation.    It  is  very  remarkable 
that,  while  the  face  is  pallid,  the  heart  and  the  carotids  are 
beating  strongly.    It  is  probable,  therefore,  that  there  exists 
some  impediment  to  the  flow  of  blood  through  the  minute 
branches  of  the  arteries.    To  explain  this  impediment,  Kuss- 
maul  and  Tenner  suggest  that  the  minute  arteries,  both  the 
superficial  and  the  intracranial  branches,  contract  so  as  to  bar 
the  passage  of  blood.    Hence  arise  the  pallor  of  the  face  and 
the  epileptic  convulsion.    In  some  cases  it  is  said  that  the 

1  See  Chapter  II.  On  the  Physiology  of  the  Circulation,  p.  33. 
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face  is  more  or  less  livid  at  the  very  commencement  of  the 
lit.  The  probable  explanation  of  this  is,  that  the  respiratory 
muscles  are  convulsed,  and  there  is  a  consequent  venous  tur- 
gescence  before  the  spasm  affects  the  facial  arteries.  The 
spasm  of  the  facial  arteries,  though  usually  present,  is  ob- 
viously not  the  cause  of  the  fit.  The  early  implication  of  the 
respiratory  muscles  is  clearly  shown  in  those  cases  in  which 
the  '  epileptic  cry  '—a  result  of  spasm  of  the  glottis — is  the 
first  indication  of  the  fit. 

Kussmaul  and  Tenner  endeavoured  to  support  the  theory 
of  arterial  spasm  by  experiment,  and  to  some  extent  they 
succeeded.  In  each  of  three  white  rabbits  they  ligatured  the 
two  subclavians  and  one  carotid;  the  cervical  sympathetic 
was  then  exposed  and  galvanised,  with  a  view  to  excite  con- 
traction of  the  arterioles  by  the  stimulus  conveyed  through  the 
vaso-motor  nerves.  In  two  animals,  no  effect  was  produced : 
but  in  the  third  rabbit  the  background  of  the  eye  became 
completely  pale ;  the  pupil  dilated,  so  that  the  iris  could 
scarcely  be  seen ;  the  neck  was  drawn  back ;  and  violent  con- 
vulsions occurred.  The  electrodes  being  removed,  the  spasms 
ceased,  the  pupil  contracted,  and  the  background  of  the  eye 
became  red ;  but  the  animal  continued  in  a  swooning  con- 
dition. After  some  minutes,  electricity  applied  to  the  sym- 
pathetic nerve  produced  the  same  effects  as  at  first.  A  third 
attempt  did  not  succeed. 

The  authors  suggest  that  these  experiments  deserve  re- 
petition, with  the  view  of  rendering  certain  what  at  present 
is  probable — namely,  '  that  epileptic  convulsions  can  be 
brought  about  by  contraction  of  the  blood-vessels  induced  by 
the  vaso-motor  nerves.' 

[It  is  to  be  observed,  however,  that  the  arterial  spasm, 
assuming  it  to  exist,  is  a  secondary  result,  and  not  the  start- 
ing point  of  the  epileptic  fit.  The  theory  in  question  supposes 
that  a  1  discharge '  from  some  '  unstable  '  local  brain-lesion 
acts,  not  directly  through  the  musculo-motor  nerves  upon 
the  convulsed  limbs,  but  immediately  through  the  vaso-motor 
nerves  upon  the  muscular  arterioles,  the  cerebral  anaemia 
which  results  from  their  extreme  contraction  being  the  direct 
cause  of  the  convulsion. 
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The  experiments  of  Kussmaul  and  Tenner  have  conclu- 
sively proved  that  extreme  anaemia  of  the  brain  suffices  to 
cause  violent  convulsions,  and  their  results  receive  confirma- 
tion from  the  various  forms  of  arrested  circulation  before  re- 
ferred to,  which  are  found  to  have  for  their  common  result 
similar  convulsions.  These  facts,  therefore,  seem  to  afford 
strong  support  to  the  theory  that,  however  diverse  may  be  the 
remote  exciting  causes  of  convulsions,  whether  epileptiform 
convulsion  or  the  convulsion  of  so-called  'true  epilepsy,'  they 
all  have  this  result  in  common,  that  they  cause  anaemia  of 
those  parts  of  the  nervous  centre  which  are  implicated.] 

According  to  this  theory,  then,  epilepsy  is  a  result  of 
sudden  anaemia  of  the  brain  ;  and  this  anaemia,  when  not 
caused  by  haemorrhage  or  by  a  mechanical  impediment  to 
the  circulation  outside  the  cranium,  is  due  to  an  extreme 
contraction  of  the  minute  cerebral  arteries.  With  reference 
to  this  theory  of  arterial  contraction,  all  cases  of  convulsions 
may  be  arranged  in  two  distinct  classes :  1,  cases  in  which 
the  arterial  contraction  is  the  result  of  a  purely  nervous  or 
reflex  influence  ;  2,  cases  in  which  the  arterial  spasin  is  a 
result  of  blood-poisoning. 

In  the  first  class  are  included  all  cases  of  epilepsy  which 
are  due  to  emotional  influence,  sudden  terror,  or  anger,  or 
long-continued  anxiety  and  sorrow,  perpetuated  and  intensified 
often  by  nocturnal  dreams  and  frequently  recurring  night- 
mare ;  also  cases  associated  with  those  disordered  states  of 
the  nervous  system  which  are  the  result  of  vicious  sensual 
habits  ;  cases,  too,  in  which  the  disease  is  hereditary.  This 
class  also  includes  cases  of  epileptic  convulsions  from  the 
irritation  of  the  gums  during  dentition  ;  of  the  kidney,  or  the 
ureter,  or  the  gall-duct,  by  a  calculus  ;  and  of  the  alimentary 
canal  by  worms.  Again,  the  cases  in  which  convulsions  result 
from  tumours  or  other  gross  organic  disease  of  the  brain  are 
included  under  the  head  of  epilepsy  from  a  reflex  influence. 
The  structural  change  in  the  brain  is  not  the  proximate  cause 
of  the  epilepsy;  it  excites  the  epileptic  convulsions  through  a 
secondary  reflex  influence  upon  the  blood-vessels.  Dr.  Brown- 
Sequard's  guinea-pigs,  rendered  epileptic  by  injury  to  the 
spinal  cord,  are  also  included  in  this  class  of  cases.  The 
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injury  to  the  cord  probably  acts  by  increasing  the  reflex 
excitability  of  the  nervous  centres,  so  that  a  trifling  external 
irritation  suffices  to  excite  a  fit. 

In  the  class  of  toxsemic  convulsions  are  included  those  cases 
in  which  noxious  materials  in  the  blood  are  the  immediate 
exciting  cause  of  the  arterial  spasm — uraemic  convulsions,  and 
all  ca»es  of  convulsions  from  retained  excreta;  convulsions 
resulting  from  the  admission  into  the  circulating  blood  of  un- 
wholesome and  imperfectly  digested  food ;  the  convulsions  which 
result  from  alcoholism ;  the  convulsions  which  sometimes  occur 
during  the  initiatory  stage  of  certain  of  the  acute  febrile 
exanthemata,  more  especially  small-pox;  the  convulsions 
which  are  occasionally  associated  with  pysemic  infection  ;  and 
the  convulsions  resulting  from  a  poisonous  dose  of  prussic 
acid.  In  each  and  all  of  these  cases,  it  is  probable  that  the 
immediate  cause  of  the  convulsion  is  anaemia  of  the  brain, 
resulting  from  contraction  of  the  cerebral  arterioles ;  the 
arterial  spasm  being  excited  by  the  presence  of  morbid  blood 
in  the  vessels. 

In  the  hypertrophy  of  the  muscular  walls  of  the  arteries 
of  the  pia  mater,  which  we  find  in  cases  of  Bright's  disease, 
we  have  evidence  of  a  continual  resistance  to  the  passage  of 
the  deteriorated  blood  through  these  vessels.  This  resistance 
probably  explains  some  of  the  cerebral  symptoms  of  Bright's 
disease;  but  a  convulsive  seizure  must  be  due  to  a  sudden 
temporary  increase  of  arterial  contraction — this  sudden  con- 
traction differing  as  much  from  the  continuous  tonic  contrac- 
tion of  the  vessels  as  the  cardiac  spasm  of  angina  pectoris 
differs  from  the  regular  strong  contractions  of  a  hypertrophied 
ventricle.  With  reference  to  the  action  of  prussic  acid  upon 
the  blood-vessels,  it  is  noteworthy  that  Blake,  having  killed  a 
dog  by  injecting  prussic  acid  into  the  jugular  vein,  observed 
that,  after  the  animal  had  ceased  to  struggle,  the  dynamometer 
in  the  femoral  artery  still  indicated  a  considerable  increase  of 
pressure.  And  W.  Preyer  1  has  shown  that  prussic  acid  robs 
the  blood  of  its  oxygen.  The  high  pressure  in  the  systemic 
arteries  is  probably  caused  by  contraction  of  the  systemic 

1  Die  Blatisciurc,  Physiologische  Untersticht.  Bonn,  1868.  Reviewed  in  the 
Practitioner,  August  1868. 
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arterioles  excited,  not  by  the  direct  action  of  the  acid  upon 
the  vessels,  but  by  the  influence  of  the  deoxygenised  blood— an 
influence  analogous  to  that  exerted  by  the  inhalation  of  nitrous 
oxide  gas  ;  and  this  contraction  affecting  the  cerebral  arterioles 
would  account  for  the  convulsions  in  cases  of  prussic-acid 
poisoning.  Again,  the  symptoms  which  result  from  an  over- 
medicinal  dose  of  prussic  acid  are  such  as  might  be  occasioned 
by  a  less  degree  of  obstruction  to  the  cerebral  circulation. 
These  symptoms,  as  described  by  Pereira,  are  the  following  : 
1  Disordered  and  laborious  respiration  (sometimes  quick,  at 
others  slow  and  deep),  pain  in  the  head,  giddiness,  obscured 
vision,  and  sleepiness.  In  some  instances  faintness  is  experi- 
enced.' These  symptoms  are  remarkably  like  those  of  the 
epileptic  vertigo,  or  petit  vial,  as  it  is  called ;  and,  like  them, 
they  are  probably  due  to  a  temporary  and  partial  interruption 
of  the  cerebral  circulation  by  arterial  spasm.  The  poison, 
being  very  volatile,  is  quickly  exhaled  by  the  lungs  ;  and  the 
symptoms  soon  cease.  In  a  future  chapter  I  shall  record 
several  cases  of  poisoning  by  a  so-called  homoeopathic  solution 
of  camphor,  in  most  of  which  violent  epileptiform  convulsions 
occurred.  It  seems  probable  that  in  these  cases  the  camphor, 
precipitated  from  the  spirituous  solution  in  a  state  of  minute 
subdivision,  enters  the  circulation  and  excites  the  contraction 
of  the  cerebral  arterioles,  which  is  the  immediate  cause  of 
the  convulsion.  In  accordance  with  this  theory  of  arterial 
contraction,  epilepsy  might  be  designated  cerebral  collapse  ; 
and,  on  the  other  hand,  the  arrest  of  the  circulation  by  the 
contraction  of  the  pulmonary  arteries  in  the  collapse  of  cholera 
may  be  looked  upon  as  a  form  of  pulmonary  epilepsy.  It  would 
seem,  then,  that  the  true  key  to  the  pathology  of  both  these 
awful  diseases,  epilepsy  and  cholera,  is  to  be  found  in  this 
doctrine  of  arterial  spasm. 

The  two  classes  of  epileptic  cases — the  purely  nervous  and 
the  toxaemic — have  their  analogues  in  the  two  varieties  of  laryn- 
geal spasm.  Spasm  of  the  larynx  in  children  may  result  from 
irritation  of  the  brain,  or  of  the  gums,  or  of  the  alimentary 
canal ;  in  short,  it  maybe  a  purely  nervous  reflex  laryngismus 
stridulus,  which  is  closely  allied  to  epilepsy.  On  the  other 
hand,  laryngeal  spasm  may  be  excited  by  a  crumb  of  bread  or 
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a  grain  of  salt,  or  other  irritant,  within  the  larynx  ;  and  this 
is  analogous  to  the  arterial  spasm  which  is  excited  by  toxaemia, 
and  which  may  result  in  an  epileptic  fit. 

There  are  cases  of  convulsions  in  which  the  purely  nervous 
and  the  toxaemic  elements  are  combined  in  varying  degrees — 
cases  of  so-called  idiopathic  epilepsy,  in  which  the  immediate 
exciting  cause  of  a  fit  is  some  blood-contamination  consequent 
upon  disordered  digestion  or  retained  excreta;  and  again, 
cases  of  toxaemia  in  which  a  paroxysm  of  convulsion  is  pro- 
voked by  some  emotional  or  other  nervous  excitement.  In 
many  cases  of  puerperal  convulsion  there  is  a  combination  of 
the  toxaemic  and  the  purely  nervous  influences — a  scanty 
secretion  of  albuminous  urine  and  consequent  uraemia,  together 
with  the  exalted  excitability  of  the  whole  nervous  system 
which  often  accompanies  the  puerperal  state,  and  which  is 
highly  intensified  during  the  pains  of  parturition. 

There  are  various  forms  of  what  may  be  called  partial 
epilepsy  :  sudden  and  transient  impairment  of  motor  power, 
or  irregular  spasmodic  movements  limited  to  a  particular  set 
of  muscles  ;  various  disordered  sensations  in  limited  portions 
of  the  skin  ;  derangements  of  the  special  senses  ;  sudden  per- 
versions of  taste,  or  smell,  or  sight,  or  hearing ;  sudden  im- 
pairment of  speech ;  vertigo ;  confusion  of  thought ;  temporary 
delirium,  and  mental  excitement.  One  or  more  of  these 
symptoms  may  occur  singly  or  variously  combined  in  different 
cases,  the  onset  and  the  departure  being  often  equally  sudden. 
These  phenomena  may  probably  result  from  a  sudden  tem- 
porary interruption  of  the  blood-current  through  one  or  more 
branches  of  the  cerebral  arteries  by  spasm  of  their  muscular 
walls  ;  so  that  the  brain-tissue  within  a  circumscribed  '  arterial 
region,'  having  its  nutritive  supply  arrested  or  limited,  would 
suffer  a  suspension  or  impairment  of  its  proper  functions. 
This  appears  to  be  a  very  probable  explanation  of  the  curious 
phenomena  in  question.  It  must  be  borne  in  mind  that  the 
brain  is  not  one  organ,  having  a  simple  function,  like  a  lung 
or  a  kidney,  but  that  it  is  a  congeries  of  complex  organs, 
having  very  diverse  functions.  It  seems  probable  that  the 
physiological  co-operation  of  all  these  cerebral  organs  may 
require  that  the  blood-supply  to  the  various  regions  of  the 
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brain  should  be  specially  regulated  by  certain  branches  of  the 
arterial  tree,  under  the  guidance  of  the  vaso-motor  nerves ; 
and  this  regulating  power  residing  in  the  arteries  probably 
renders  them  liable  to  disorderly  action  under  the  disturbing 
influences  of  disease. 

During  the  disorderly  convulsive  movements  of  epilepsy 
nerve  force  is  converted  into  motion,  and  this  is  followed  by  a 
state  of  exhaustion  ;  so  that  for  a  time  the  reflex  excitability 
of  the  nervous  centres  is  lessened.  When  fits  recur  at  short 
intervals  they  are  usually  less  violent ;  on  the  other  hand,  a 
very  violent  paroxysm  often  follows  an  unusually  prolonged 
immunity  from  the  attacks.  It  would  appear  that  the  nerve 
force,  which  is  stored  up  during  the  intervals  of  the  attacks, 
is  discharged  during  the  convulsive  seizure.  The  convulsive 
movements  are  probably,  in  part,  at  least,  a  result  of  the  sus- 
pension of  the  functions  of  the  cerebral  hemispheres,  whereby 
the  controlling  influence  of  the  will  is  cut  off  from  those  lower 
centres  which  more  directly  influence  muscular  movements. 
There  appears  to  be  some  analogy  between  epileptic  convul- 
sions and  the  involuntary  reflex  movements  which  are  common 
in  paralysed  limbs,  and  which  cease  with  the  return  of  volun- 
tary power  over  the  limbs.  Cases  of  hemi-convulsion,  without 
loss  of  consciousness,  may  on  this  theory  be  explained  by  sup- 
posing that  while  the  circulation  through  the  hemispheres 
remains  uninterrupted,  there  is  a  sudden  temporary  occlusion 
of  the  arteries  which  supply  the  corpus  striatum ;  and  the 
irregular  movements  then  result  from  the  controlling  influence 
of  the  hemispherical  ganglia  being  thus  cut  off  from  a  portion 
of  the  motor  tract.  There  is  an  immense  reserve  of  latent 
force  stored  up  in  the  nervous  centres.  This  force  is  normally 
under  the  control  of  the  will ;  but  it  is  liable  to  sudden  and 
explosive  discharges  when  the  machinery  of  volition  is  out  of 
gear,  as  it  is  during  an  epileptic  fit.  The  influence  of  the  will 
in  warding  off  a  fit  is  shown  by  the  fact  that,  in  most  cases, 
the  attacks  are  more  frequent  during  sleep,  while,  in  some 
instances,  they  occur  only  during  sleep  when  the  will  is  off 
guard. 

An  arrest  of  the  cerebral  circulation  from  any  cause,  of 
necessity,  involves  a  suspension  of  the  functions  of  the  brain. 
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For  this  suspension  of  function  it  is  not  necessary  that  the 
vessels  should  be  empty ;  they  may  be  full,  and  even  gorged 
with  blood  ;  but,  if  the  blood  be  stagnant,  the  effect  is  essen- 
tially the  same  as  if  they  were  bloodless.  Great  venous 
turgescence  may  so  retard  the  current  of  blood  in  the  capil- 
laries as  to  suspend  the  functions  of  the  brain.  Some  time 
since  I  saw  two  patients,  in  each  of  whom  a'  sudden  and  com- 
plete loss  of  consciousness  occurred  during  a  violent  fit  of 
coughing.  One  man  fell  and  cut  his  temple  during  the  brief 
loss  of  consciousness.  The  explanation  of  such  an  attack  is, 
that  during  the  violent  expiratory  efforts  of  coughing  the  blood 
is  driven  back  into  the  veins,  which  consequently  become  so 
turgid  as  to  check  the  capillary  circulation  within  the  brain. 
So  that,  whether  the  suspension  of  the  cerebral  functions  be 
the  result  of  the  arrest  of  the  arterial  or  of  the  venous  current, 
in  either  case  the  symptoms  are  immediately  due  to  defective 
capillary  circulation.  In  like  manner,  the  functions  of  the 
kidney  are  suppressed  by  ligature  of  the  renal  vein  no  less 
than  by  ligature  of  the  renal  artery.  The  functions  of  every 
organ  require  for  their  discharge  a  continual  supply  of  moving 
blood.  Great  confusion  has  often  resulted  from  a  disregard 
of  the  undoubted  fact  that  the  activity  of  the  circulation 
through  an  organ  is  often  in  an  inverse  ratio  to  the  '  conges- 
tion '  of  its  small  vessels.  In  other  words,  the  vessels  are  gorged 
because  the  blood  cannot  readily  pass  through  them. 

Epileptic  loss  of  consciousness  differs  from  ordinary  syn- 
cope in  the  suddenness  of  its  occurrence.  We  have  already 
seen  that  anaemia  of  the  brain,  to  cause  convulsions,  must  be 
sudden  and  extreme.  In  cases  of  syncope  the  circulation 
gradually  fails,  in  consequence  of  diminished  cardiac  power, 
and  there  may  be  complete  loss  of  consciousness  without  con- 
vulsions. Syncope,  in  proportion  to  its  suddenness,  approaches 
in  its  character  to  epilepsy,  and  there  are  certain  cases  of 
fainting,  with  semi-convulsive  shudderings,  which  show  that 
the  boundary  between  epilepsy  and  syncope  is  sometimes  ill- 
defined  and  difficult  to  trace. 

During  a  severe  and  prolonged  convulsion  there  is  usually 
much  rattling  noise  over  the  chest,  resulting  from  the  mixture 
of  air  and  mucus  in  the  bronchial  tubes,  and  frothy  mucus  is 
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forcibly  driven  from  the  mouth  and  nose.  This  mucus  is  an 
exudation  from  the  bronchial  mucous  membrane,  and  the 
explanation  of  it  appears  to  be  this.  While  the  respiratory 
muscles  are  in  a  state  of  spasm — respiration  being  imperfectly 
performed — the  movement  of  blood  through  the  lungs  is  im- 
peded by  the  contraction  of  the  pulmonary  arterioles  ;  there 
is  consequently  an  accumulation  of  blood  in  the  right  side  of 
the  heart  and  in  the  veins ;  and  this  venous  stasis,  taking  a 
retrograde  course,  distends  the  bronchial  veins  and  capillaries, 
which  relieve  themselves  by  a  mucous  exudation  into  the 
bronchial  tubes.  Sometimes  the  capillaries  are  ruptured,  and 
the  mucus  is  tinged  with  blood,  even  when  the  tongue  is  not 
bitten  and  bleeding.  Precisely  similar  phenomena  occur  in 
all  the  forms  of  apncea  ;  for  example,  during  a  fit  of  spasmodic 
asthma,  during  the  death  struggles  of  drowning  and  suffoca- 
tion, during  the  coma  and  the  consequent  apncea  from  brain 
disease  or  narcotic  poisoning ;  and  what  is  vulgarly  called 
the  '  death-rattle '  is  a  noisy  mixture  of  air  and  mucus  in  the 
bronchial  tubes,  the  mucus  being  a  passive  exudation  from 
the  bronchial  capillaries,  the  result  of  an  increasing  accumu- 
lation of  blood  in  the  right  side  of  the  heart  and  in  the 
systemic  vems,  while  respiration  and  circulation  are  simulta- 
neously failing.1 

Extreme  dilatation  of  the  pupil  appears  to  be  a  constant 
phenomenon  at  the  commencement  of  the  epileptic  seizure. 
This  is  usually  attributed  to  spasm  of  the  radiating  fibres  of 
the  iris  under  the  influence  of  the  sympathetic  nerve.  It  is  a 
positive  fact  that  galvanising  the  cervical  sympathetic  dilates 
the  pupil  at  the  same  time  that  it  excites  contraction  of  the 
minute  arteries,  and  a  similar  influence  is  supposed  to  operate 
in  epilepsy.  It  is,  however,  conceivable  that  the  dilatation  of 
the  pupil  at  the  commencement  of  an  epileptic  fit  is  a  secondary 
result  of  the  extreme  anaemia  of  the  retina,  just  as  the  pupils 
of  a  chlorotic  girl  are  dilated  until  her  natural  colour  has  been 
restored  by  iron.  The  pupils  are  dilated  in  cases  of  ordinary 
syncope,  when  the  retina  is  anaemic  from  failure  of  the  circu- 
lation, and  when  there  is  no  suspicion  of  spasm  of  the  radiating 

1  See  Chapter  IV.  On  Some  Results  of  a  Retrograde  Engorgement  of  tlie 
Blood-vessels. 
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fibres  of  the  iris  excited  by  a  stimulus  being  conveyed  through 
the  sympathetic.  And  again,  in  Kussmaul  and  Tenner's  ex- 
periments upon  animals  and  upon  men,  it  was  found  that 
when  the  brain,  and  of  course  the  retinae,  were  rendered 
anaemic  by  ligature  or  compression  of  the  arteries,  the  pupils 
dilated  as  in  an  ordinary  epileptic  fit.  Yet  here  there  is  no 
reason  to  suppose  a  primary  influence  of  the  sympathetic 
acting  simultaneously  upon  blood-vessels  and  iris.  On  the 
other  hand,  it  may  be  argued  that  the  dilatation  of  the  pupil 
in  these  cases  is  a  result  of  spasm  of  the  radiating  fibres  of 
the  iris,  and  so  constituting  part  of  the  general  convulsion, 
consequent  on  extreme  anaemia  of  the  nervous  centres.  The 
question  is  one  of  physiological  interest,  but  it  has  no  practical 
importance. 

Treatment. — It  has  been  too  much  the  custom  to  look  upon 
epilepsy  as  a  separate  entity  without  reference  to  the  physio- 
logical history  of  the  disease,  and  the  treatment  has,  for  the 
most  part,  been  a  blind  empiricism.  The  sources  of  epilepsy 
may  be  as  numerous  and  as  varied  as  the  sources  of  apnoea, 
with  which,  both  as  a  cause  and  a  consequence,  it  is  so  closely 
correlated.  To  prescribe  for  epilepsy  without  reference  to  its 
cause  is  as  unscientific  as  to  prescribe  for  loss  of  voice  without 
first  ascertaining  upon  what  conditions  within  the  larynx  or 
elsewhere  the  aphonia  depends.  As  aphonia  has  for  its  im- 
mediate cause  a  defective  vibration  of  the  vocal  cords,  so  the 
proximate  cause  of  epilepsy  is  a  defective  blood-supply  to 
certain  parts  or  to  the  whole  of  the  brain.  The  problem  in 
each  case  is  to  ascertain  the  antecedent  conditions  and  the 
circumstances  which  have  led  to  the  functional  defect. 

A  priori  considerations  might  have  taught  us  what  expe- 
rience amply  confirms — namely,  that  in  the  two  classes  of 
epileptic  cases  very  different  remedies  are  required.  In  the 
purely  nervous  cases,  the  indication  is  to  remove  all  sources 
of  irritation,  whether  mental  or  bodily,  to  soothe  the  nervous 
system  by  anaesthetics,  and  to  impart  vigour  by  a  well-regu- 
lated nutritious  diet  and  by  tonics.  On  the  other  hand,  in  the 
toxaemic  cases,  the  primary  object  is  to  free  the  blood  from 
noxious  impurities.  In  effecting  this  object,  active  eliminative 
and  depletory  measures  may  be  required ;  as,  for  instance,  in 
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cases  of  uraemic  poisoning.  A  local  anaemia,  the  result  of  a 
toxaernic  influence  upon  the  cerebral  arteries,  may  co-exist 
with  a  general  vascular  plethora.  The  argument  that  epilepsy 
cannot  be  a  result  of  cerebral  anaemia  because  it  sometimes 
occurs  in  plethoric  subjects  and  is  sometimes  relieved  by 
depletory  treatment,  appears  to  me  to  be  based  upon  a 
misapprehension  of  the  terms  of  this  most  interesting  patho- 
logical problem. 

Convulsions  of  the  mixed  character  before  referred  to 
may  require  a  combination  of  the  evacuant  and  the  sedative 
treatment. 

It  is  not  now  my  intention  to  enter  into  details  as  to 
the  treatment  of  epilepsy ;  but  there  are  three  remedies  upon 
which  I  desire  to  say  a  few  words — namely,  chloroform,  chloral, 
and  the  alkaline  bromides.  It  is  a  well-known  fact  that  chlo- 
roform inhalation  has  a  remarkable  power  of  arrestiDg  epileptic 
convulsions.  Its  action  in  warding  off  a  threatened  fit,  and 
in  cutting  short  a  violent  and  prolonged  paroxysm,  is  uniform 
and  certain ;  as  uniform  and  as  certain  as  the  influence  of 
sudden  and  extreme  anaemia  in  exciting  convulsions.  I,  for  a 
time,  supposed  that  the  chloroform  acts  by  relaxing  the  cere- 
bral arterioles ;  but  Kussmaul  and  Tenner  have  shown  that 
animals  when  etherised  get  no  convulsions  while  being  rapidly 
bled  to  death,  or  when  their  arteries  are  ligatured.  It  is  pro- 
bable, therefore,  that  anaesthetic  vapours  prevent  or  stop  con- 
vulsions by  lessening  the  reflex  excitability  of  the  nervous 
system ;  so  that  convulsions  do  not  occur  in  etherised  rabbits, 
even  though  the  brain  be  rendered  extremely  anaemic  by 
haemorrhage  or  by  arterial  obstruction. 

A  full  dose  of  chloral  (thirty  grains  for  an  adult)  is  most 
efficacious  in  putting  a  stop  to  a  rapid  succession  of  fits.  Its 
action  in  soothing  the  nervous  centre  is  probably  analogous  to 
that  of  chloroform,  but  the  effect  is  more  durable. 

And  here  I  may  mention  that  chloral  is  a  most  invaluable 
remedy  in  cases  of  laryngismus  stridulus,  which,  in  children, 
is  so  often  associated  with  epileptiform  convulsions.  I  feel 
justified  in  saying  that  by  means  of  this  drug  I  have  saved 
the  lives  of  several  children. 

My  practice  has  been  to  give  to  a  child  a  year  old  one 


IX.] 


TREATMENT 


253 


grain  of  chloral,  and  to  repeat  the  dose  ahout  every  eight 
hours.  The  dose  may  he  increased  one  grain  for  each  addi- 
tional year  of  age.  For  the  permanent  cure  of  laryngismus, 
tonics,  such  as  cod-liver  oil,  and  especially  country  air,  in  the 
case  of  children  living  in  towns,  are  requisite. 

Chloral  appears  to  have  a  special  soothing  influence  upon 
the  nerves  of  the  larynx,  •  and  so  it  is  a  most  efficacious 
addition  to  diaphoretic  and  other  remedies,  when  in  a  nervous 
child,  catarrhal  laryngitis  is  associated  with  spasm  of  the 
larynx,  constituting  the  laryngite  striduleuse  of  French  authors. 

Experience  has  proved  that  the  alkaline  bromides,  in  full 
and  frequent  doses  and  sufficiently  long  continued,  are  of  great 
value  in  the  treatment  of  epilepsy.  Some  years  since  I  pre- 
scribed for  a  gentlemen,  aged  25,  twenty  grains  of  bromide 
of  potassium  three  times  a  day.  He  had  been  epileptic  and 
hemiplegic  from  infancy.  For  many  years  he  had  not  passed 
a  week  without  an  attack,  and  the  average  number  of  fits  was 
from  seven  to  fourteen  in  a  week.  After  commencing  the 
bromide  he  had  no  attack  for  eleven  months,  and  for  a  long 
time  the  frequency  of  the  fits  was  greatly  lessened. 

The  known  physiological  action  of  the  bromides  renders  it 
probable  that  their  beneficial  action  in  epilepsy  is  a  result  of 
then  soothing,  sedative  influence  upon  the  nervous  centres, 
whose  reflex  excitability  they  lessen. 

In  short,  their  action  in  preventing  convulsions  would  seem 
to  be  analogous  to  that  of  chloroform  and  chloral ;  differing, 
however,  from  them  in  being  less  powerful  and  rapid  in  opera- 
tion, while  by  frequent  and  prolonged  use  their  influence  is 
rendered  more  permanently  beneficial. 

Some  of  the  nervine  tonics,  such  as  quinine  and  zinc,  and 
in  anaemic  cases  iron,  may  be  given  with  great  advantage  to 
some  epileptics. 
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CHAPTER  X. 

THE  PATHOLOGY  AND  TREATMENT  OF  RIGORS.1 

The  Phenomena  of  Kigors— The  Various  Circumstances  under  which  they  occur 
— Their  Kelation  to  Epileptic  Convulsions—  Both  Rigors  and  Convulsions 
may  result  from  Toxaemia  or  from  a  purely  Nervous  Reflex  Influence— As 
Epilepsy  has  for  its  Proximate  Cause  Anaemia  of  the  Cerebrum,  so  the 
Proximate  Cause  of  Rigors  is  Anaemia  of  the  Spinal  Cord — Rigors  are  Spinal 
Epilepsy — Comparison  of  the  Cold  Stage  of  Ague  with  the  Collapse  of 
Cholera — Explanation  of  the  Rigors  which  follow  Hot  Saline  Injections  into 
the  Veins  of  Cholera  Patients— The  Prognosis  and  the  Principles  of  Treat- 
ment— Chloroform  stops  Rigors  as  it  stops  Convulsions — Case  of  Constant 
Rigors  and  Coldness  from  Pressure  of  a  Dislocated  Axis  on  the  Cord — 
Another  Case  of  Frequent  Cold  Chills  from  Pressure  of  an  Enlarged  Odon- 
toid Process  on  the  Cord. 

The  subject  of  rigors  as  a  symptom  of  disease  is  one  of  con- 
siderable interest  both  to  the  physician  and  the  surgeon. 
Eigors  occur  under  a  great  variety  of  circumstances,  and  their 
significance  is  very  diverse  in  different  cases.  In  one  case, 
they  may  result  from  a  formidable  blood-infection  ;  while, 
in  another  case,  they  may  indicate  nothing  more  than  a 
transient  nervous  irritation.  Whenever  they  occur,  they 
demand  immediate  and  careful  attention ;  and  it  is  always  of 
the  highest  importance  that  their  true  significance  be  ascer- 
tained. 

The  phenomena  of  rigors  are  mainly  these.  The  patient 
has  a  sensation  of  cold,  which  is  sometimes  positively  painful, 
and  which  is  often  referred  especially  to  the  back.  A  common 
expression  is,  '  I  feel  as  if  cold  water  were  running  down  my 
back.'  With  this  sensation  of  cold  there  is  associated  a 
general  tremulousness  of  the  muscles ;  the  teeth  chatter ;  the 
whole  body  is  shaken  and  agitated  by  the  muscular  shudder- 


1  British  Medical  Journal,  vol.  i.  1868. 
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ings ;  and  the  limbs  are  the  seat  of  aching  pains,  of  greater 
orless  severity.  The  surface  of  the  body  often  appears  shrunk 
and  livid;  the  hands  shrivel;  and  the  nails  are  blue.  The 
pulse  is  usually  small  and  feeble  ;  the  breathing  is  often  quick 
and  difficult.  With  all  these  appearances  of  coldness  of  the 
body,  and  with  the  subjective  sensation  of  cold,  the  thermo- 
meter commonly  indicates  that  the  temperature  is  some 
degrees  above  the  normal  standard.  After  a  time,  the  shiver- 
ing ceases,  and  the  patient  begins  to  feel  hot ;  while  it  may 
be  that  the  temperature  is  no  higher  than  it  was  before.  The 
features  now  become  full  and  florid ;  the  pulse  is  full,  as  well 
as  quick ;  there  is  dryness  of  the  mouth,  and  thirst ;  then  a 
moisture  begins  to  appear  on  the  skin,  and  soon  this  becomes 
a  profuse  sweat.  With  the  commencement  of  the  perspira- 
tion, or  even  before  it,  the  temperature  begins  to  fall,  and 
soon  reaches  the  normal  point,  or  even  passes  below  it.  This 
is  the  usual  course  of  an  attack  of  rigors ;  but  they  vary  in 
degree  from  a  transient  feeling  of  chilliness  to  semi-convulsive 
shudderings. 

Now,  in  order  that  we  may  be  enabled  to  give  a  physio- 
logical interpretation  of  the  phenomena,  we  must  consider  the 
chief  circumstances  under  which  they  occur. 

First,  then,  a  paroxysm  of  ague  is  a  typical  example  oi 
rigors  followed  by  what  is  called  the  hot  and  the  sweating 
stage  of  the  fever. 

Then  the  onset  of  many  diseases,  which  are  with  good 
reason  believed  to  result  from  a  blood-infection,  is  usually 
marked  by  rigors  occurring  once  or  oftener :  for  example, 
small-pox,  typhus,  erysipelas,  pyaemia,  puerperal  fever,  &c. 

Again,  rigors  occur  at  the  commencement  of  some  inflam- 
matory diseases  in  which  there  is  reason  to  believe  that  not 
only  the  distribution  of  the  blood  is  altered,  but  that  the 
quality  of  the  blood  is  also  abnormal.  I  refer  to  such  diseases 
as  acute  rheumatism,  pneumonia,  and  pleurisy.  And  rigors 
are  not  unfrequently  associated  with  the  passing  into  the  cir- 
culation of  crude  and  undigested  materials  from  the  alimentary 
canal. 

Then  there  is  a  totally  distinct  class  of  cases,  in  which 
rigors  of  great  severity  result  from  a  purely  nervous  impres- 
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sion.  Thus  rigors  may  be  excited  by  the  passing  of  a  catheter 
through  the  urethra,  or  by  the  passing  of  urine  over  the 
abraded  surface  of  a  torn  urethra.  Again,  severe  rigors  often 
occur  during  the  passage  of  a  renal  calculus  through  the 
ureter,  or  of  a  gall-stone  along  the  bile-ducts.  Frerichs 1  states 
that,  in  one  case  of  supposed  ague  that  occurred  in  his  prac- 
tice, he  tried  quinine  for  a  long  time  without  benefit ;  and  the 
cause  of  the  rigors  was  not  discovered  until  after  death,  when 
numerous  calculi  were  found  in  the  hepatic  duct. 

If  we  can  ascertain  that  any  one  essential  condition  is 
common  to  all  these  diverse  cases,  we  shall  probably  have 
arrived  at  the  true  physiological  interpretation  of  rigors.  Let 
us  consider  this  question  as  we  recently  discussed  that  of  the 
pathology  of  epilepsy. 

Now,  in  the  first  place,  I  would  remark  that  there  is 
certainly  some  not  very  remote  analogy  and  relationship 
between  epileptic  convulsions  and  rigors.  This  is  shown  by 
the  fact  that,  in  certain  cases,  they  merge  into  each  other  and 
replace  each  other.  Thus  the  initiatory  fever  of  small-pox, 
which  is  commonly  heralded  by  severe  rigors,  is  not  unfre- 
quently,  in  children  especially,  associated  with  convulsions, 
which  may  recur  again  and  again,  and  then  finally  cease  when 
the  eruption  appears  on  the  skin.  Convulsions  occasionally 
occur  during  the  cold  stage  of  a  severe  ague-fit.  Pysemic 
infection  is  usually  marked  by  the  occurrence  of  severe  rigors ; 
more  rarely  it  is  associated  with  convulsions.  Sir  James 
Paget  has  remarked  upon  this  relationship ; 2  and  he  states 
that  once,  having  cut  a  gentleman  for  stone,  there  occurred 
soon  after  the  operation  a  terrible  rigor,  followed  by  heat  and 
swelling,  and  then  by  extensive  suppuration  in  the  cellular 
tissue  over  the  chest.  Again,  some  days  after,  there  occurred 
another  rigor  ;  and  this  was  followed  by  similar  suppuration, 
and  by  other  symptoms  of  pyaemia.  Then,  some  days  later, 
he  had  a  severe  epileptic  seizure ;  and  this  was  followed,  in 
about  the  same  time  and  in  the  same  way  as  the  rigors 
had  been,  by  another  suppuration.  Then  after  phlebitis  and 
other  mischievous  results  of  pyaemia,  he  ultimately  recovered. 

1  Diseases  of  the  Liver,  New  Sydenham  Society,  vol.  ii.  p.  516. 

2  British  Medical  Journal,  August  10,  1802. 


X.] 


ILLUSTRATIVE  CASES 


257 


Another  case  referred  to  by  Sir  James  Paget  is  that  of  a  woman 
at  St.  Bartholomew's,  who  had  relapsing  erysipelas.  The 
earlier  relapses  were  preceded  by  rigors  of  various  degrees  of 
severity ;  the  last  was  preceded  by  violent  epileptiform  con- 
vulsions, and  these  were  followed  by  three  days  of  complete 
coma,  which  seemed  to  be  relieved  when  the  erysipelas  ap- 
peared. During  the  rest  of  her  life  she  showed  no  sign  of 
brain-disease,  and  she  died  exhausted. 

In  the  cases  to  which  I  have  just  now  referred,  the  alter- 
nating rigors  and  epilepsy  have  been  the  result  of  toxaemia; 
but  the  same  close  relationship  between  rigors  and  convulsions 
is  shown  by  the  fact  that  both  may  be  excited  by  a  purely 
nervous  influence.  We  have  before  seen  that  rigors  are 
frequently  excited  by  the  irritant  action  of  biliary  and  renal 
calculi.  Convulsions  are  a  less  frequent  result  of  the  same 
irritation.  Thus  Frerichs  states  1  that,  as  a  result  of  the 
passage  of  gall-stones,  '  in  irritable  individuals,  reflex  cramps 
occur,  which  may  become  aggravated  into  the  most  violent 
convulsions,  resembling  epilepsy.'  And  Dr.  Prout  says 2  that 
he  has  known  the  irritation  and  pain  attending  the  passage  of 
a  renal  calculus  '  accompanied  in  one  or  two  instances  by 
epilepsy.' 

Convulsions  have  sometimes,  though  rarely,  been  excited 
by  the  operation  of  catheterism.  My  friend  Mr.  Barnard 
Holt  tells  me  that,  in  three  or  four  instances,  he  has  seen 
men  of  nervous  temperament,  but  not  previously  epileptic, 
thrown  suddenly  into  a  state  of  unconsciousness  and  convul- 
sions by  the  passing  of  a  catheter  through  the  urethra. 

It  is  plain,  then,  from  these  facts,  that  rigors  and  epilepsy 
have  this  feature  in  common — that  both  the  one  and  the  other 
may  result  from  a  blood-infection  (toxaemia),  or  from  a  purely 
reflex  nervous  influence.  In  the  previous  chapter  I  have 
referred  to  a  number  of  facts  which  point  to  the  conclusion 
that  the  immediate  cause  of  epileptic  convulsions  is  sudden 
and  extreme  anasmia  of  some  part  of  the  brain.  Now,  a 
careful  consideration  of  the  phenomena  of  rigors  renders  it 
probable  that  they  result  from  anccmia  of  the  spinal  cord.  The 

Diseases  of  the  Liver,  Neio  Sydenham  Society  Translation,  vol.  ii.  p.  518. 
2  Stomach  and  Renal  Diseases,  5th  ed.,  p.  322,  note. 
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evidence  upon  this  point  is  not  demonstrative,  but  it  amounts 
to  a  high  degree  of  probability.  There  is  an  a  priori  proba- 
bility that  convulsions  and  rigors — distinct  as  they  commonly 
are,  yet  sometimes  associated  in  the  same  case — result  from  an 
identical  or  a  similar  condition  of  the  nervous  system ;  but 
that  different  portions  of  the  nervous  centres  are  concerned  in 
the  production  of  each.  In  epilepsy,  it  is  certain  that  the 
encephalon  is  mainly  affected;  and  loss  of  consciousness  is 
one  of  the  most  constant  phenomena  of  the  disease.  On  the 
other  hand,  during  the  severest  rigors,  the  cerebral  functions 
are  usually  quite  unimpaired.  Then,  in  the  case  of  rigors, 
there  is  positive  evidence  of  the  implication  of  the  spinal  cord 
in  the  fact  that  the  sense  of  coldness  is  very  commonly  re- 
ferred to  the  spine,  which  is  often  also  the  seat  of  severe  pain. 
The  severe  backache  which  is  associated  with  the  rigors 
during  the  initiatory  fever  of  small-pox  is  a  familiar  symptom ; 
and  a  similar  spinal  pain  frequently  accompanies  the  rigors 
which  mark  the  onset  of  other  febrile  diseases.  Not  long 
since,  I  attended  a  young  lady  with  what  proved  to  be  only  a 
catarrh ;  but  the  attack  commenced  with  rigors  and  backache 
of  so  severe  a  character,  that  I  feared  lest  the  disease  might 
be  small-pox. 

A  superficial  view  of  the  subject  might  suggest  the  erroneous 
conclusion  that  rigors  result  from  an  interruption  of  the 
function  of  respiration  and  a  diminished  circulation  of  blood 
through  the  pulmonary  and  systemic  arteries.  The  phe- 
nomena of  an  ague-fit,  apparently,  are  consistent  with  this 
theory.  During  the  cold  stage  of  ague  there  is  undoubted 
evidence  that  the  functions  of  respiration  and  circulation  are 
both  impeded;  yet  that  the  respiratory  functions  are  not 
necessarily  implicated  in  the  phenomena  of  ague  is  proved  by 
a  curious  case  referred  to  by  Sir  Thomas  Watson,  in  which  a 
pregnant  woman  '  had  tertian  ague,  which  attacked  her,  of 
course,  every  other  day  ;  but  on  the  alternate  days,  when  she 
was  well  and  free,  she  felt  the  child  shake ;  so  that  they  both 
had  tertian  ague,  only  their  paroxysms  happened  on  alternate 
days.' 1  Now  it  is  certain  that,  in  the  causation  of  intraute- 
rine rigors,  an  impeded  respiration  could  have  had  no  share. 
1  Watson's  Lectures,  5th  ed.,  vol.  i.  p.  765. 
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Let  us,  for  a  moment,  compare  the  cold  stage  of  ague  with 
the  collapse  stage  of  cholera.  On  a  hasty  view,  the  two  patho- 
togical  conditions  appear  strikingly  similar;  but  in  some  most 
important  particulars  they  are  extremely  unlike,  and  even 
opposite  to  each  other. 

In  the  cold  stage  of  an  ague-fit,  and  in  the  collapse  stage 
of  cholera,  there  is  evidence  of  impeded  pulmonary  circulation 
and  of  embarrassed  breathing.  In  these  respects  the  two  dis- 
eases resemble  each  other ;  but  now  let  us  consider  the  dif- 
ferences between  these  morbid  states.  A  patient  in  the 
collapse  of  cholera  complains  of  burning  heat  in  the  epigas- 
trium, and  tosses  away  the  bedclothes  ;  yet  the  thermometer 
shows  that  the  temperature  in  the  axilla  is  several  degrees 
lower  than  normal.  On  the  other  hand,  in  the  so-called  cold 
stage  of  ague,  the  thermometer  indicates  a  considerable  eleva- 
tion of  temperature ;  yet  the  patient,  shivering  with  a  sense 
of  cold,  begs  for  additional  clothing  and  warmth. 

And  now  observe  what  happens  to  the  cholera  patient  after 
the  injection  of  a  hot  saline  liquid  into  his  veins.  In  Chapter  VI. 
p.  128,  I  have  endeavoured  to  prove  that  the  hot  liquid 
overcomes  the  spasm  of  the  minute  pulmonary  arteries,  thus 
allowing  a  free  passage  of  blood  through  the  lungs,  and  then 
through  the  systemic  arteries.  At  any  rate,  the  result  is,  that 
the  symptoms  of  collapse  rapidly  pass  away ;  the  pulse  becomes 
full,  and  the  temperature  normal,  or  even  higher  than  normal. 
But  now  it  is  most  remarkable  that,  in  a  large  proportion  of 
cases,  coincident  with  this  greater  freedom  of  the  circulation 
and  with  this  rise  of  temperature,  the  patient  begins  to  feel 
cold,  and  has  severe  rigors.  Upon  this  point,  Dr.  Mackintosh, 
who,  in  the  year  1832,  injected  the  veins  of  156  patients,  says 
that  '  rigors,  severe  rigors,  almost  invariably  followed  the 
saline  injection.  They  generally  commenced  a  few  minutes 
after  the  completion  of  the  operation,  sometimes  during  its 
performance.' 1  The  same  phenomena  have  been  observed  by 
others.  Thus  Mr.  Little,  who  injected  twenty  patients  in  1866, 
states  that  rigors  occurred  in  the  most  promising  cases ;  and 
that  all  those  who  recovered  had  one  or  more  severe  rigors, 
during  which  'the  teeth  chattered,  the  bed  shook,  and  the 

1  Mackintosh's  Practice  of  Physic,  vol.  i.  p.  369. 
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patient  complained  bitterly  of  cold.  At  the  same  time,  the 
temperature  rose  several  degrees  m  the  axilla ;  and,  but  for 
the  cold,  the  patient  expressed  himself  as  infinitely  better,  and 
was  so.' 1 

What,  then,  is  the  explanation  of  this  very  remarkable 
phenomenon  ?  The  most  probable  theory  appears  to  be  this. 
During  the  collapse  stage  of  cholera,  a  large  amount  of 
morbid  blood  accumulates  in  the  right  side  of  the  heart  and 
in  the  venous  system,  while  comparatively  little  blood  is  circu- 
lating through  the  systemic  arteries ;  hence  arise  the  thirst 
and  the  dyspnoea  — a  cry  from  the  tissues  for  liquid  and 
oxygen.  When  the  pulmonary  obstruction  has  been  over- 
come by  the  hot  venous  injection,  an  abundance  of  morbid 
blood  is  suddenly  conveyed  through  the  systemic  arteries ; 
and,  reaching  the  spinal  cord,  this  contaminated  blood  excites 
contraction  of  its  arterioles ;  hence  spinal  anaemia,  a  sense  of 
cold,  and  rigors. 

It  is  manifest,  from  a  consideration  of  these  facts,  that 
rigors  do  not  depend  upon  a  partial  arrest  of  the  pulmonary 
circulation,  or  upon  any  impediment  to  the  respiratory 
changes.  For,  in  the  collapse  of  cholera,  rigors  do  not  occur 
until  this  arrest  and  impediment  have  been  suddenly  removed ; 
and  it  is,  in  a  high  degree,  probable  that  rigors  depend  upon  an 
anaemic  condition  of  the  spinal  cord.  The  sense  of  heat  in 
a  tissue  is  closely  connected  with  the  amount  of  blood  in  its 
vessels.  The  sensation  of  burning  in  the  epigastrium  experi- 
enced by  a  cholera  patient  is  probably  dependent  on  the  large 
afflux  of  blood  to  the  stomach  and  bowels ;  and,  on  the  other 
hand,  during  the  occurrence  of  rigors,  it  is  probable  that  the 
anaemic  spinal  cord  conveys  to  the  sensorium  the  impression 
that  the  whole  body  is  cold,  when,  in  reality,  it  is  several 
degrees  above  the  normal  temperature.  During  the  so-called 
'  cold  stage '  of  ague,  the  temperature  of  the  body  is  usually 
as  much  increased  as  it  is  during  the  subsequent  hot  stage ; 
but  the  brain,  receiving  through  the  anaemic  spinal  cord  its 
information  as  to  the  state  of  the  tissues,  appears  to  be  de- 
ceived by  the  abnormal  condition  of  the  conducting  medium. 
Then,  during  the  succeeding  hot  stage,  the  spinal  arterioles 

1  Medical  Times  and  Gazette,  April  1807,  p.  B55. 
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relax ;  a  fuller  supply  of  blood  reaches  the  cord  at  the  same 
time  that  it  roaches  the  skin  and  the  other  tissues;  and  a 
sensation  of  heat  is  conveyed  upwards  to  the  cerebrum.  The 
sensation  of  heat  and  of  cold  in  various  morbid  states  of  the 
system  apparently  depends,  not  upon  the  actual  temperature 
of  the  body,  but  upon  the  condition  of  those  parts  of  the 
nervous  system  through  which  impressions  reach  the  sen- 
sorium. 

This,  then,  is  the  theory  which  I  submit  for  your  consider- 
ation :  that,  as  epilepsy  is  a  result  of  anaemia  of  the  brain,  so 
rigors  result  from  anaemia  of  the  spinal  cord ;  that  the  im- 
mediate cause  of  the  anaemia  of  the  nervous  centres  is  the 
contraction  of  the  minute  arteries;  and,  further,  that  this 
arterial  contraction  in  both  classes  of  cases — namely,  in  cases 
of  epilepsy  and  of  rigors — may  be  a  result  of  blood-poisoning 
(toxaemia),  or  of  a  purely  reflex  nervous  influence.  If,  then, 
this  theory  be  well  founded,  rigors  might  be  designated  spinal 
epilepsy. 

This  doctrine,  if  true,  has  important  practical  applica- 
tions, with  reference  especially  to  prognosis  and  treatment. 
The  purely  nervous  rigors  are  usually  of  far  less  serious  im- 
port than  those  which  are  of  toxsemic  origin ;  and  they  require 
a  different  method  of  treatment.  In  the  nervous  cases,  narcotics 
and  anaesthetics  are  of  great  value ;  and  additional  evidence 
of  the  analogy  between  convulsions  and  rigors  is  afforded  by 
the  fact  that  both  the  one  and  the  other  may  surely  be  arrested 
by  chloroform,  which  is  especially  useful  in  cutting  short  the 
distressing  symptoms  of  reflex  nervous  rigors. 

On  the  other  hand,  in  cases  of  toxaemic  rigors,  we  have  to 
study  the  natural  method  of  cure,  and  to  assist  that  if  pos- 
sible. The  vomiting  and  purging  which  often  precede  or 
accompany  toxaemic  epilepsy,  as  well  as  toxaemic  rigors,  are 
probably  the  result  of  an  effort  to  expel  from  the  circulation 
the  noxious  materials  which  are  exciting  the  arterial  contrac- 
tion. These  symptoms,  therefore,  often  afford  valuable  indica- 
tions for  treatment,  and  a  prompt  resort  to  evacuant  remedies, 
such  as  emetics,  purgatives,  and  diaphoretics,  may  sometimes 
cut  short  an  attack  which  might  have  resulted  in  grave  disease. 
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Shortly  after  the  publication  of  the  preceding  lecture, 
Dr.  Burney  Yeo  contributed  to  the  Biitish  Medical  Journal* 
an  interesting  paper,  which  I  here  reproduce  :— 

'  THE  PATHOLOGY  OF  RIGORS.  . 
'  Illustrated  by  a  Case  of  Hemiplegia  from  Dislocation  of  the  Atlas  preceded  and 
accompanied  by  Constant  Shivering  and  Sense  of  Coldness. 

'  The  following  case,  extracted  from  the  second  volume  of 
Cruveilhier's  Pathological  Anatomy,  fell  under  my  observation 
after  reading  Dr.  George  Johnson's  lecture  in  the  British 
Medical  Journal,  on  the  "  Pathology  of  Rigors."  As  it  appeared 
to  me  to  afford  very  remarkable  and,  of  course,  entirely  un- 
designed support  to  the  explanation  therein  given  of  their 
phenomena,  I  called  Dr.  Johnson's  attention  to  the  case; 
and  he  agreed  with  me  that  it  was  of  so  singular  a  nature  as 
to  deserve  translation. 

'  Femme  La  Croix,  set.  68,  came  under  notice  on  October 
13th,  1832,  with  hemiplegia  of  the  right  side :  paralysis  both  of 
sensation  and  of  motion.  The  hemiplegia  came  on  suddenly, 
while  she  was  in  the  hospital  of  La  Charite,  into  which  she 
had  been  admitted  six  months  before  for  severe  shivering, 
which  never  left  her  ("  un  grand  frisson  qui  ne  la  quittait 
jamais").  Warm  baths  were  prescribed  for  her;  and  it  was 
after  one  of  these  baths  that  she  became  paralysed.  One 
curious  point  is  that  at  first  she  was  uniformly  paralysed,  or 
rather  enfeebled,  on  both  sides,  and  it  was  only  later  that  the 
hemiplegia  came  on.  She  stated  that  ever  since  the  com- 
mencement of  her  illness  she  had  felt  frozen  ("  glacee").  The 
hottest  applications  could  not  make  her  warm.  The  cold 
"  penetrated  even  to  the  marrow  of  her  bones."  The  surface 
of  the  body  was  cold  to  the  touch,  like  "  touching  a  cold-blooded 
animal."  She  complained  of  severe  pain  behind  the  right  ear, 
and  suffered  much  from  painful  cramps  of  the  lower  limbs. 
She  remained  in  this  condition  until  January  30th,  1833, 
when  she  died. 

'  During  all  this  time  the  coldness  was  constant.  Cru- 
veilhier  observes :  "La  Constance  de  l'algidite  etait  toujours 
pour  moi  un  nouveau  sujet  d'admiration." 

1  July  4,  1868. 
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'  The  post-mortem  examination  showed  that  the  raison  ana- 
tomique  of  the  hemiplegia  and  other  symptoms  was  a  dis- 
placement of  the  atlas,  producing  compression  of  the  cord 
immediately  below  the  medulla  oblongata.  This  compression 
had  borne  more  on  the  right  than  on  the  left  half  of  the  cord, 
and  had  led  ultimately  to  its  disorganisation.  In  the  right 
half  the  debris  of  the  cord  was  grey,  without  a  vestige  of 
white  substance.  In  the  left,  the  debris  contained  still  a  little 
white  substance.  The  annular  ligament  of  the  odontoid 
process  was  large  and  yellowish,  with  little  chalky  plates  in 
its  substance,  much  like  the  alteration  undergone  by  the  coats 
of  arteries.  The  odontoid  or  check  ligaments  were  much 
weakened,  and  their  fibrous  bundles  separated  by  a  reddish 
substance.  They  permitted  the  odontoid  process  to  play 
backwards  and  forwards  so  as  to  produce  an  incomplete 
luxation. 

'  Cruveilhier  observes  that  the  displacement  was  due  to 
disease  of  the  ligaments  uniting  the  odontoid  process  to  the 
occipital  bone  and  the  atlas,  probably  of  rheumatic  origin. 

'  There  is  no  evidence  whether  in  this  case,  at  the  onset  of 
the  shivering,  the  sense  of  cold  was  simply  subjective,  as  we 
know  it  to  be  in  ague  and  in  many  other  cases.  It  may  have 
been  so,  although  at  the  time  when  the  patient  came  under 
Cruveilhier's  observation,  six  months  after  the  first  appear- 
ance of  these  symptoms,  and  when  she  had  become  hemiplegic, 
the  surface  was  unusually  cold. 

'  There  can  be  little  doubt,  when  one  takes  into  considera- 
tion the  cause  of  the  displacement  in  this  case,  that  it  must 
have  been  gradual ;  and  the  primary  effect  of  such  gradual 
displacement  would  be  an  interference  with  the  vascular 
supply  to  the  cord,  either  by  direct  pressure  on  the  spinal 
arteries  or  by  pressure  and  stretching  of  the  vertebral  arteries, 
which  this  partial  dislocation  of  the  atlas  must  of  necessity 
produce.  In  either  case,  there  would  be  a  corresponding 
anaimia  of  the  cord. 

1  This  case,  then,  appears  to  offer  something  like  a  demon- 
strative proof  that  there  exists  a  very  close  connection  between 
the  phenomena  of  rigors  and  an  anaemic  condition  of  the 
spinal  cord.    The  singular  character  of  the  phenomena  pre- 
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sented  by  this  case  did  not  escape  Cruveilhier's  observation ; 
but  the  only  kind  of  explanation  he  attempts  is  vague  and 
unsatisfactory  in  the  extreme.  He  says :  "  The  coldness  so 
manifest  and  so  considerable  during  the  progress  of  the  ill- 
ness lends  support  to  the  opinion  of  those  physiologists  who 
consider  the  spinal  cord  as  the  principal  centre  of  animal 
heat." ' 


It  will  be  seen  that  the  phenomena  in  this  remarkable 
case  differ  from  those  observed  in  ordinary  cases  of  rigors,  in 
so  far  as  there  was  not  only  a  subjective  sensation  of  chilli- 
ness, but  the  whole  body  was  actually  cold.  It  is  to  be 
regretted  that  no  thermometric  observations  were  recorded. 

The  case  appears  to  afford  support  to  the  doctrine  held 
by  modern  physiologists,  that  under  the  influence  of  the 
nervous  system,  the  metabolic  changes  in  the  muscles  or  other 
organs,  and,  as  a  result  of  these,  the  production  of  heat,  may 
be  either  increased  or  diminished.1 

Dr.  Bright 2  has  recorded  the  case  of  a  man,  aged  20,  in 
whom  paralysis  of  all  the  extremities  resulted  from  pressure 
on  the  spinal  cord  by  an  enlarged  odontoid  process.  He  was 
admitted  into  Guy's  Hospital  on  August  18th,  six  weeks  after 
the  commencement  of  the  symptoms,  and  he  remained  under 
observation  until  he  died  on  February  8th;  the  immediate 
cause  of  death  being  an  attack  of  erysipelas. 

'  Very  few  particulars  of  the  case  are  given,  but  under  the 
date  of  January  28th  there  is  the  following  note:  "He  had 
several  cold  chills  on  that  day,  which,  as  he  had  not  un- 
frequently  complained  of  the  same  feeling,  excited  no  particular 
attention ;  he  also  complained  of  constriction  at  his  chest, 
and  a  difficulty  of  breathing.  On  the  night  of  the  29th  he 
was  attacked  with  erysipelas,  after  experiencing  some  chills : 
this  affection  quickly  extended  over  his  face  and  scalp." 

No  doubt  the  chills  which  immediately  preceded  the  ery- 
sipelas were  a  part  of  that  malady,  but  the  cold  chills  of  which 
"he  had  not  unfrequently  complained"  before  (how  fre- 
quently and  for  what  length  of  time  is  not  stated)  may 

1  See  Dr.  M.  Foster's  Physiology,  3rd  ed.,  p.  431. 

2  Reports  of  Medical  Cases,  vol.  ii.  pt.  ii.  p.  417. 
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probably  have  resulted  from  the  pressure  of  the  enlarged 
odontoid  process  on  the  upper  part  of  the  cord. 

Without  attaching  undue  importance  to  these  two  cases, 
their  record  may  serve  to  direct  particular  attention  to  the 
symptoms,  and  especially  to  the  temperature,  in  future  cases 
of  a  similar  kind. 

Dr.  Todd 1  has  recorded  a  case  (Case  lxiii.,  Marianne 
Catlin)  of  enlargement  of  the  odontoid  process  causing  death 
by  pressure  on  the  cord.  In  the  history  of  that  case  no 
mention  is  made  of  rigors,  which  probably,  therefore,  were 
absent. 

1  Clinical  Lectures  on  Paralysis,  dtc,  p.  321. 
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CHAPTEE  XI. 

A  LECTURE  ON  HYSTERIA. 

Various  Forms — Hysterical  Paroxysm — Distinction  between  Hysteria  and  Epi- 
lepsy— Epileptiform  Hysteria — Exciting  CauseR — Globus  Hystericus  some- 
times occurs  in  Men — Case — Mock  Diseases — Peritonitis — Spinal  Irritation 
— Pain  in  the  Feet— Hysterical  Breast — Paralysis — Durable  Contraction  of 
Limbs — Affection  of  Special  Senses — Extreme  Neurasthenia  and  Emaciation 
— Aphonia  —  Spasm  of  Larynx — Loud  Cough — Dysphagia — Vomiting  — 
Hysterical  Joints — Feigned  and  artificially  acquired  Diseases — Haemoptysis 
— Cases — Htematemesis — Cases — Eetention  and  Suppression  of  Urine — 
Hysterical  Ischuria — Artificial  Skin  Eruptions  and  Bleeding  Ulcers — A 
Hair-pin  and  a  Calculus  in  the  Bladder — Artificial  Gastric  Fistula — A 
Finger  destroyed  by  Caustic — Two  Cases  of  Hysteria  in  Young  Men — Treat- 
ment of  Paroxysm — Compression  of  Ovary — Treatment  in  the  Intervals — 
Remedies  for  Special  Symptoms— Cases  of  Extreme  Emaciation  and  Exhaus- 
tion successfully  treated  by  Dr.  Weir  Mitchell  and  Dr.  Wilham  Playfair. 

A  great  variety  of  forms  of  disease  and  nervous  derangement 
are  commonly,  although  perhaps  with  doubtful  propriety,  in- 
cluded under  the  term  hysteria. 

There  is — 1,  the  hysterical  fit  or  paroxysm ;  2,  various  neur- 
algic, spasmodic,  and  paralytic  affections  which  have  some 
resemblance  to  other  and  more  serious  forms  of  disease ;  3,  a 
morbid  state  of  mind  which  leads  the  unhappy  patient  to 
feign  a  variety  of  diseases.  I  will  presently  relate  to  you  some 
remarkable  examples  of  this  painful  class  of  cases. 

The  word  hysteria  is  suggestive  of  a  disease  having  its 
origin  in  uterine  disease  or  disorder ;  but  the  disease,  though 
infinitely  more  common  in  females  than  in  males,  is  not  con- 
fined to  them.  And  even  in  females  there  is  no  necessary, 
though  a  frequent,  connection  between  hysteria  and  uterine 
or  ovarian  disease  or  derangement. 

The  hysterical  paroxysm  is  of  the  convulsive  character. 
Sometimes  it  is  preceded  by  outward  manifestations  of  grief 
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and  mental  disturbance.  The  patient  has  been  observed  to 
shed  tears,  or  she  has  been  unusually  depressed,  or  excited, 
and  irritable.  In  other  instances,  after  perhaps  a  violent 
effort  to  repress  some  strong  emotion,  the  fit  comes  on  quite 
suddenly.  The  patient  falls  on  the  floor,  or  throws  herself 
on  the  bed,  and  the  trunk  and  limbs  are  then  drawn  into 
strong  convulsions.  These  convulsions  pull  and  twist  the 
body  into  every  possible  position.  Sometimes  the  head  and 
trunk  are  bent  backwards  into  an  arch  (opisthotonos) ;  then 
the  patient  rises  into  a  sitting  position,  and  the  body  is  bent 
forwards  on  the  knees.  Then  she  will  twist  round,  and  writhe 
like  an  eel ;  very  commonly  the  hands  clutch  at  the  throat, 
which  is  usually  full  and  swollen ;  sometimes  they  violently 
tear  out  the  hair. 

The  jaws  are  often  tightly  closed,  the  face  is  hot  and 
flushed  from  exertion,  but  there  is  none  of  the  hideous  dis- 
tortion which  is  so  constant  during  the  epileptic  paroxysm. 
The  eyes  are  usually  closed,  but  if  the  lid  be  raised  the  pupil 
is  seen  to  be  natural.  The  heart  beats  violently,  and  the 
pulse  throbs.  The  breathing  is  deep,  labouring  and  irregular. 

During  the  paroxysm  consciousness  is  rarely,  if  ever, 
entirely  lost — though  the  patient  often  seems  to  take  no  heed 
of  what  is  going  on,  and  makes  no  reply  when  spoken  to.  The 
jaws  being  clenched,  she  cannot  be  made  to  swallow  food  or 
medicine.  Sometimes  there  is  constant  moaning,  or  there 
are  frequent  loud  screams  and  exclamations ;  at  other  times, 
there  is  wild  and  incoherent  talking. 

The  paroxysm  lasts  for  a  very  variable  period — from  a  few 
minutes  to  many  hours— with  occasional  remissions  and 
periods  of  repose  in  some  cases.  The  attack  often  terminates 
with  an  explosion  of  sobs  and  laughter,  a  copious  discharge 
of  tears  and  of  pale  limpid  urine. 

Occasionally,  during  the  paroxysm,  there  is  enormous 
development  oiflatvs  in  the  intestines ;  the  abdomen  becomes 
much  distended  on  one  side  perhaps,  in  consequence  of  an 
accumulation  of  air  in  a  limited  portion  of  intestine ;  then 
suddenly  the  distension  subsides,  as  the  air  is  diffused  through 
other  parts  of  the  bowel,  with  a  loud  rumbling  sound. 

When  the  paroxysm  is  over,  the  patient  is  left  exhausted, 
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and  she  will  sometimes  sleep  for  many  hours.  The  muscles, 
for  some  days,  remain  sore  and  tender  from  the  effects  of  the 
straining  and  violent  exertion. 

A  paroxysm  of  this  kind  having  once  occurred,  the  patient 
is  liable  to  a  relapse  if,  within  a  short  period,  she  be  exposed 
to  any  repetition  of  the  exciting  cause.  And  by  recurring 
again  and  again  the  paroxysm  may  become  habitual  and 
return  on  the  slightest  provocation. 

As  a  general  rule,  the  distinction  between  hysteria  and 
epilepsy  is  attended  with  no  difficulty,  but  the  two  diseases 
may  be  combined  in  various  ways.  Thus  hysteria  may  be 
grafted  upon  epilepsy.  I  have  often  seen  an  epileptic  patient 
become  hysterical  on  recovering  consciousness  after  an  epi- 
leptic seizure.  The  mental  distress  occasioned  by  the  know- 
ledge that  he  or  she  has  been  revisited  by  the  terrible  malady 
has  sometimes  been  the  apparent  exciting  cause  of  the  hysteria. 
It  very  rarely  happens  that  epilepsy  occurs  in  a  previously 
hysterical  patient,  the  two  diseases  having  a  distinct  history. 
But  there  is  a  class  of  cases  to  which  the  term  epileptiform 
hysteria  has  been  applied.  There  are  cases  in  which,  although 
the  disease  is  essentially  hysteria,  yet  it  presents  some  epi- 
leptiform features,  as  fully  described  by  Charcot.  The  attack 
perhaps  begins  with  a  sudden  shriek,  pallor,  loss  of  conscious- 
ness, a  fall  and  distortion  of  the  features,  then  tonic  rigidity, 
foaming  at  the  mouth,  the  foam  being  sometimes  blood-tinged 
from  bitten  lips  or  tongue — with  these  there  is  coma  and 
stertorous  breathing  for  a  longer  or  shorter  time.  After  this  all 
the  symptoms  are  hysterical — violent  contortions  and  gesti- 
culations, and  paroxysmal  delirium,  the  attack  ending  with 
sobs,  tears,  and  laughter. 

Notwithstanding  the  epileptiform  mode  of  onset,  Charcot 
maintains  that  the  disease  is  'only  the  highest  degree  of 
development  of  common  hysteria.'  One  point  insisted  on  by 
Charcot  is  that  even  the  most  intense  epileptiform  attack  may 
be  modified,  and  sometimes  arrested,  by  compression  of  the 
tender  ovary,  which  has  no  influence  upon  a  true  epileptic 
seizure.  This,  therefore,  is  an  important  means  of  diagnosis 
as  well  as  of  treatment. 

Hysteria  is  much  more  common  in  females  than  in  males. 
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It  is  oftener  met  with  in  single  than  in  married  women  ;  and 
in  married  women  it  is  more  common  in  those  who  are  barren 
than  in  those  who  have  borne  children.  It  is  also  more 
common  between  the  age  of  puberty  and  what  is  called  '  the 
change  of  life ' — that  is,  between  the  ages  of  14  and  45,  than 
at  earlier  or  later  periods  of  life.  It  may  occur  in  the  robust 
and  plethoric,  but  it  is  more  frequent  amongst  those  who 
are  feeble  and  anaemic,  and  especially  in  those  of  nervous  and 
excitable  temperament. 

The  exciting  causes  of  the  paroxysm  are  very  various.  The 
hysterical  fit  may  be  excited  by  severe  pain — for  instance,  the 
pain  of  dysmenorrhcea,  or  of  parturition  ;  for,  although  more 
common  in  those  who  have  not  borne  children,  parturient 
women  are  not  free  from  its  attacks ;  in  other  cases  the 
agonising  pain  caused  by  the  passing  of  a  biliary  or  a  renal 
calculus  has  been  the  exciting  cause  of  a  paroxysm. 

In  by  far  the  greater  number  of  cases  the  exciting  cause 
is  some  violent  emotional  influence — a  shock  of  terror,  or  a 
sudden  overwhelming  sorrow,  or  continued  grief  or  anxiety  or 
disappointment ;  and  be  it  remembered  that  emotional  in- 
fluences of  this  kind  are  often  the  more  powerful  in  their 
action  in  proportion  as  they  are  concealed  and  suppressed. 

In  every  case  of  hysteria  the  condition  of  the  various 
organs  and  functions  should  be  investigated,  more  especially 
the  catamenial  function  and  other  symptoms  referable  to  the 
uterus  and  ovaries ;  and  careful  inquiry  should  be  made  of  the 
patient  and  her  friends  for  the  existence  of  any  emotional 
influences  which  may  have  tended  to  excite  the  disease. 

The  paroxysm,  or  fit,  forms  but  a  small  part  of  the  history 
of  hysteria. 

One  of  the  most  frequent  and  characteristic  symptoms  of 
hysteria  is  a  peculiar  sensation  as  of  a  ball  rising  into  the 
throat  and  there  causing  a  sense  of  choking  or  suffocation. 
This  is  the  globus  hystericus. 

It  is  apt  to  be  induced  by  any  emotional  disturbance,  and 
commonly  precedes  the  fully  developed  hysterical  fit.  It  often 
distresses  and  alarms  the  patient  at  night,  coming  on  as  soon 
as  the  head  is  placed  on  the  pillow,  or  awaking  her  with  a 
sense  of  suffocation.    Some  time  since  I  attended  a  lady  of 
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nervous  temperament,  who  told  me  that  for  three  or  four 
nights  before  I  saw  her,  she  had  by  a  great  effort  kept  herself 
awake,  to  avoid  the  dreadful  choking  sensation  which  came 
upon  her  as  soon  as  she  fell  asleep. 

I  have  often  observed  this  symptom  in  men.  One  of  the 
most  remarkable  examples  of  it  occurred  in  a  man  60  years  of 
age,  who  came  to  me,  some  years  ago,  at  the  dispensary  and 
said  that,  for  nearly  a  year,  he  had  scarcely  passed  a  night 
without  being  disturbed  by  a  frightful  sense  of  suffocation,  for 
the  relief  of  which  his  son  and  daughter  had  to  assist  him 
to  the  open  window.  He  had  no  cough  or  other  symptom  of 
disease  within  the  chest.  His  countenance  indicated  great 
anxiety,  and  he  spoke  of  having  been  much  troubled  by  circum- 
stances the  nature  of  which  he  did  not  communicate.  I  gave 
him  pil.  saponis  co.  gr.  v.  om.  n.  He  came  again  at  the  end  of  a 
week  and  told  me  that  since  taking  the  pills  he  had  slept  well 
and  had  not  once  been  disturbed  by  the  choking  sensation 
which  had  so  long  distressed  him.  I  have  found  in  other  cases 
of  the  same  kind  (i.e.  globus  occurring  at  night  and  during 
sleep)  that  an  opiate,  given  for  a  few  nights,  has  been  very 
efficacious. 

Hysteria  may  assume  the  form  of  a  variety  of  serious 
diseases,  and  the  diagnosis  of  these  cases  is  sometimes  extremely 
difficult.  I  will  now  refer  to  some  of  these  mock  diseases. 
Peritonitis  is  one  of  these  simulated  maladies.  There  is  extreme 
pain  and  tenderness  over  the  abdomen,  the  pain  being  much 
increased  by  motion  as  well  as  by  pressure.  In  forming  a 
diagnosis  of  these  cases  you  must  look  to  the  entire  history  of 
the  patient.  You  will  often  find  that  the  tenderness  is  felt 
more  on  light  than  on  firm  pressure ;  the  patient  even  cries 
out  before  she  is  touched,  if  she  sees  that  you  are  about  to  touch 
her.  On  the  other  hand,  when  her  attention  is  diverted  she 
bears  pressure  without  flinching.  Usually  there  is  no  fever  or 
vomiting,  and  never  the  anxious  expression  of  countenance 
which  is  almost  constant  in  cases  of  actual  peritonitis. 

This  abdominal  pain  is  often  seated  in  the  muscles.  It 
may  be  excited  by  any  unusual  exertion  ;  thus  it  may  follow  an 
hysterical  fit— having  its  seat  in  the  muscles  which  have  been 
strained  and  injured  during  the  convulsive  seizure;  or  it  may 
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coino  on  after  a  feeble,  bed-ridden  patient  has  been  sitting  up 
for  some  hours.  The  weak  and  over-strained  muscles  become 
fatigued  and  painful.  You  may  form  an  idea  of  this  kind  of 
pain  from  your  recollection  of  the  pain  and  soreness  following 
your  first  game  of  cricket  or  football,  or  a  long  pull  in  a  boat, 
or  any  other  unaccustomed  muscular  exertion. 

It  is  remarkable  that  the  skin  over  the  strained  and  painful 
muscles  sometimes  becomes  exquisitely  tender,  so  that  even 
the  contact  of  the  clothes  excites  severe  pain. 

I  am  indebted  to  my  friend  and  former  fellow-student,  the 
late  Dr.  Inman,  for  having  first  directed  my  attention  to  the 
subject  of  muscular  pains.  His  work  on  Myalgia  contains  many 
original  and  most  valuable  observations  on  this  subject. 

Sometimes  the  abdominal  muscles  become  cramped  and 
drawn  up  into  hard  masses,  which  may  be  mistaken  for  tumours- 
One  or  more  divisions  of  the  recti  muscles  may  be  thus  thrown 
into  spasm  and  simulate  a  tumour.  In  many  instances  the 
pain  is  most  felt  at  the  tendinous  insertions  of  the  muscles 
into  the  bone.  Thus,  a  pain  at  the  insertion  of  the  recti 
muscles  into  the  pubes  may  excite  a  suspicion  of  inflammation 
of  the  uterus  or  bladder. 

Charcot  insists  upon  the  fact  that  in  a  large  proportion  of 
cases  one  or  other  ovary,  most  frequently  the  left,  is  the  seat 
of  the  abdominal  pain,  and  that  firm  pressure  over  the  tender 
ovary  not  seldom  tends  to  excite  the  hysterical  symptoms  which, 
at  other  times,  arise  spontaneously. 

The  pain  and  tenderness  of  the  spine,  of  which  hysterical 
patients  often  complain,  has  its  seat  in  the  muscles  and 
ligaments,  which,  being  weak  and  relaxed,  are  fatigued  and 
stretched  in  supporting  the  spinal  column,  and  thus  become 
the  seat  of  a  severe  aching,  burning  pain,  which  is  often  in- 
creased by  pressure.  Cases  of  this  kind  have  often  been  fear- 
fully maltreated  by  leeching  and  counter-irritation.  They  are 
commonly  spoken  of  now  as  cases  of  spinal  irritation ;  they  are 
really  examples  of  pain  in  fatigued  and  over-stretched  muscles 
and  ligaments.  A  similar  pain  sometimes  occurs  in  the 
ligaments  and  tendons  of  the  foot  in  persons  who  are  not 
hysterical,  but  who  are  flat-footed  or  in  whom  the  arch  of  the 
foot  has  yielded  under  the  weight  of  the  body. 
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This  pain  in  the  feet  may  sometimes  be  relieved  by  putting 
a  soft  but  firm  cushion  beneath  the  arch,  so  as  to  take  off  a 
portion  of  the  weight  and  prevent  the  further  stretching  of  the 
ligaments.  Or  the  sole  of  the  boot  may  be  made  and  kept  in 
an  arched  form  by  the  insertion  of  a  piece  of  bent  steel  between 
the  layers  of  leather.  By  this  device  I  once  relieved  a  very 
heavy  and  paralysed  gentleman  from  pain  in  the  feet  which 
had  caused  much  suffering. 

Hysterical  Breast. — The  breast  is  sometimes  painful  and 
tender,  and  sometimes  slightly  enlarged,  but  without  indura- 
tion or  structural  change.    It  is  purely  neuralgic. 

Another  so-called  hysterical  pain  is  the  clavus  hystericus — 
a  pain  above  one  or  other  brow,  as  if  a  nail  were  driven  into 
the  brain.  It  sometimes  comes  on  every  day  at  the  same 
hour,  and  in  this  respect  resembles  hemicrania  or  brow  ague. 
A  severe  pain  in  the  head  should  always  be  carefully  investi- 
gated. It  may  be  something  more  than  neuralgia  or  hysteria. 
It  has  sometimes  happened  that  a  fixed  pain  in  the  head, 
supposed  for  a  time  to  be  purely  neuralgic,  has  ended  in 
fatal  coma,  the  result  of  a  tumour  or  an  abscess  in  the 
brain.  In  all  cases  of  persistent  headache  the  fundus  of  the 
eye  should  be  carefully  inspected  with  the  ophthalmoscope. 

Certain  paralytic  affections  occasionally  occur  in  hysterical 
subjects,  assuming  the  form  of  hemiplegia  or  paraplegia ;  but 
they  often  come  and  go  so  suddenly  that  they  are  evidently 
not  dependent  on  any  structural  change  in  the  nervous  centres, 
and  they  are  frequently  induced  by  some  sudden  emotion 
of  the  mind.  One  lady  whom  I  knew,  suddenly  became  para- 
plegic on  hearing  of  the  death  of  her  daughter,  but  she  soon 
regained  the  use  of  her  limbs.  The  hysterically  paralysed 
muscles,  even  in  cases  of  long  standing,  are  usually  well 
nourished  and  retain  their  electric  excitability.  In  compara- 
tively rare  cases  there  is  not  only  paralysis  but  a  durable 
contraction  of  one  or  more  limbs,  which  may  assume  the  form 
of  hemiplegia  or  of  paraplegia. 

Charcot  has  clearly  indicated  the  differences  between 
hysterical  hemiplegia  with  contraction  and  hemiplegia  the 
result  of  central  lesion  of  the  brain.  In  the  hysterical  cases 
there  is  no  facial  palsy;  but  there  is  often  complete  hemi- 
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anesthesia  on  the  affected  side,  extending  over  the  entire  half 
of  the  body,  and  involving  not  only  the  skin,  but  the  mucous 
membrane  and  muscles,  and  perhaps  even  the  bones.  The 
anesthetic  side  is  usually  paler  and  colder  than  its  opposite. 
There  is  a  state  of  ischemia,  so  that  little  blood  flows  from  a 
prick  or  a  leech-bite.  The  organs  of  special  sense  are  often  to 
some  extent  affected  on  the  same  side.  Taste  and  smell  on  that 
side  are  lessened  or  lost,  and  the  vision  of  one  eye  may  be  more 
or  less  impaired  without  discoverable  change  of  structure  with- 
in the  eye.  This  combination  of  symptoms  is  rarely  observed 
in  hemiplegia  of  cerebral  origin  or  in  cases  of  spinal  hemiplegia 
from  a  unilateral  affection  of  the  spinal  cord.  The  anaesthesia, 
as  Dr.  Brown-Sequard  has  shown,  is  on  the  side  opposite  to 
that  affected  by  the  motor  paralysis.  Then,  whereas  the 
contraction  which  results  from  a  cerebral  lesion  is  always 
developed  slowly,  the  hysterical  contraction  often  comes  on 
suddenly  after  a  fit.  Sometimes,  even  after  a  long  continuance, 
it  passes  away  as  suddenly  as  it  came,  and  that,  too,  perhaps 
under  the  influence  of  some  powerful  emotional  excitement, 
such  as,  in  other  cases,  has  been  the  exciting  cause  of  the  con- 
traction. In  the  lower  extremity,  the  contraction  sometimes 
assumes  the  form  of  club-foot  (talipes  vcurus).  I  once  rescued  a 
case  of  this  kind  from  an  orthopcedist  who  wished  to  divide 
the  tendo  Achillis.  The  contraction  had  come  on,  with  other 
hysterical  symptoms,  in  a  highly  sensitive  young  lady,  as  a 
result  of  intense  mental  anxiety,  and  it  was  soon  removed  by 
a  combination  of  sedatives  and  tonics.  To  divide  the  tendo 
Achillis  in  such  a  case  would  be  little  short  of  a  crime. 

In  some  not  rare  cases,  without  any  special  paralysis  or 
contraction  of  the  limbs,  the  power  of  walking  is  gradually 
lost.  A  delicate  girl  complains  of  weakness,  backache,  and 
inability  to  walk ;  she  is  allowed  or  perhaps  advised  to  remain 
in  bed.  And  there  she  continues  to  lie  for  months  and  even 
for  years.  At  length,  perhaps,  some  sagacious  doctor  dis- 
covers that  the  only  impediment  to  her  walking  is  the  want 
of  the  will  to  do  so.  He  resolutely  determines  that  she  shall 
walk ;  she  violently  protests,  but  the  attempt  is  made  and  is 
successful.  From  that  time  she  continues  to  walk  about,  as 
she  might  have  done  during  the  whole  period  of  her  confine- 
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ment.  In  some  cases  the  power  of  walking  has  been  suddenly 
recovered  under  the  influence  of  some  powerful  emotion. 
Some  reported  miraculous  cures  of  paralytics  by  a  pilgrimage 
to  a  religious  shrine  have  without  doubt  been  cases  of  this 
class.  What  is  required  to  effect  a  cure  is  some  impulse 
powerful  enough  to  call  into  exercise  the  nervous  and  muscular 
force,  which,  although  it  has  long  been  dormant,  still  exists. 

Cases,  however,  not  seldom  occur  in  which  there  is  some- 
thing more  than  the  want  of  the  will  to  walk.  In  consequence 
of  inability  to  take  or  digest  or  retain  food,  the  patient  is 
reduced  to  an  extreme  degree  of  emaciation,  with  nervous 
and  muscular  exhaustion,  so  that  the  slightest  movement  is 
attended  with  great  pain,  and  walking  is  an  impossibility. 
These  distressing  cases,  after  resisting  for  years  all  other 
methods  of  treatment,  have,  in  many  instances,  been  rapidly 
and  completely  cured  by  the  combination  of  remedial  measures 
of  which  Dr.  Weir  Mitchell,  of  Philadelphia,  was  the  originator, 
and  which  has  been  very  successfully  followed  up  in  this 
country  by  Dr.  William  Playfair.  I  shall  presently  refer  again 
to  this  method  of  treatment. 

Aphonia. — Loss  of  voice  is  another  result  of  a  local  hys- 
terical paralysis.  The  aphonia  may  come  on  suddenly  as  a 
result  of  fright  or  fatigue,  or  it  may  supervene  upon  an 
ordinary  cold.  The  larynx,  inspected  by  the  mirror,  is  seen 
to  be  quite  healthy,  but  when  the  patient  is  told  to  vocalise, 
the  cords  remain  more  or  less  wide  apart.  The  patient  can 
usually  speak  in  an  audible  whisper,  but  in  some  cases  even 
the  whisper  is  abolished.  The  voice  is  often  recovered  as 
suddenly  as  it  was  lost.  A  sudden  violent  emotion,  whether 
of  fear  or  of  joy,  may  elicit  a  loud  cry,  and  the  voice  is  at  once 
restored.  In  most  of  these  cases  a  cure  is  instantaneously 
effected  by  a  shock  of  electricity  applied  to  the  interior  of  the 
larynx  by  meansof  Dr.  Morell  Mackenzie's  laryngeal  galvaniser ; 
the  patient  utters  a  scream  and  the  voice  is  recovered. 

Spasm  of  the  Larynx. — The  larynx  is  sometimes  spasmodi- 
cally affected.  The  breathing  is  noisy  (stridulous),  and  there 
is  a  mimicry  of  laryngitis. 

Sir  Thomas  Watson  mentions  one  case  of  this  kind  which 
he  saw  with  Sir  Charles  Bell  at  the  Middlesex.  They  discovered 
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its  true  nature,  but  the  girl  had  twice  before  had  tracheotomy 
performed  for  similar  attacks,  and  there  were  the  scars  of  the 
operations  on  her  neck. 

Some  years  ago  I  saw  such  a  case  in  the  hospital  with  Dr. 
Todd  and  Sir  William  Fergusson.  There  was  loud  stridulous 
and  hurried  breathing,  but  no  lividity,  and  no  distress  in  her 
countenance.  I  suggested  to  try  the  effect  of  chloroform.  The 
breathing  at  once  became  quiet  and  entirely  free  from  stridor, 
proving  that  the  obstruction  had  been  due  to  spasm  alone. 

A  similar  case  was  under  my  care  in  the  hospital  in  March 
1870,  and  in  this  case  we  had  the  laryngoscope  to  aid  us  in 
the  diagnosis.1 

Another  symptom  referable  to  the  larynx  and  the  respira- 
tory muscles  is  a  peculiar  loud  barking  cough.  Sometimes  it 
is  a  single  cough  occurring  at  wide  intervals ;  sometimes  it  is 
nearly  incessant,  or  occurs  in  paroxysms.  It  appears  to  be 
almost  entirely  a  voluntary  cough,  and  can  be  restrained  by 
strong  effort  of  the  will. 

A  very  loud  cough  is  more  likely  to  be  the  result  of  spasm 
than  of  organic  disease  in  the  larynx.  A  tumour  or  an  in- 
flammatory swelling  of  the  mucous  membrane  within  the 
larynx,  by  pressing  on  the  vocal  cords,  impedes  their  vibra- 
tions and  so  renders  a  loud  cough  impossible.  The  only 
cough  resulting  from  organic  disease  which  at  all  resembles 
this  hysterical  cough  is  the  frequent  loud  ringing  cough  which 
is  excited  by  the  pressure  of  an  aneurysm  upon  the  trachea.2 

Dysphagia,  the  result  of  spasmodic  constriction  of  the 
oesophagus  or  irregular  action  of  its  muscles,  sometimes  occurs ; 
and  a  loud  discordant  hiccup,  dependent  on  hysterical  spasm  of 
the  diaphragm,  is  another  symptom  occasionally  met  with. 

Vomiting  is  a  symptom  of  common  occurrence  in  these 
cases,  and  when  it  happens  frequently  after  food  it  is  injurious 
by  depriving  the  system  of  nutriment. 

Hysterical  affections  of  the  joints  are  common.  Pain  and 
tenderness  are  complained  of  in  the  knee  or  hip  :  the  joint  is 
kept  immovably  fixed  in  one  position,  at  first  apparently  by  a 

1  The  particulars  of  this  case  are  given  in  a  subsequent  chapter  on  Spasm 
of  the  Larynx. 

2  See  the  chapter  on  Thoracic  Aneurysm. 

t  2 
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voluntary  effort,  but  gradually  the  muscles  become  automati- 
cally contracted,  so  that  the  limb  cannot  be  moved  without 
exciting  great  pain.  Sir  B.  Brodie  was  one  of  the  first  to 
direct  attention  to  cases  of  this  kind,  and  he  declared  that  a 
few  years  ago,  at  least  four-fifths  of  the  female  patients  in  the 
higher  classes  of  society  who  were  supposed  to  labour  Under 
diseases  of  the  joints  were  simply  hysterical.  These  cases  are 
now  much  more  generally  understood  than  they  were  when  Sir 
B.  Brodie  made  this  statement,  so  that  a  wrong  diagnosis  is  less 
probable,  and  would  be  more  discreditable  in  the  present  day. 

About  the  symptoms  to  which  I  have  hitherto  referred, 
there  is,  at  any  rate,  a  sort  of  half-reality ;  they  are  not 
entirely  imaginary  or  fictitious,  and  they  are  often  attended 
with  much  suffering.    But  there  are  cases  of  what  is  usually 
called  hysteria  in  which  the  symptoms  axe,  feigned  or  induced  with 
a  deliberate  intent  to  deceive.    In  some  of  these  painful  cases 
it  is  impossible  to  assign  any  rational  motive  for  the  strange 
conduct  of  the  patient.    A  desire  for  sympathy  is  doubtless 
the  original  motive  in  some  instances.1    A  girl  who  has 
thought  herself  neglected  or  uncared  for  finds  that  she  becomes 
an  object  of  great  interest  and  attention  when  suffering  from 
what  appears  to  be  a  painful  or  an  unusual  form  of  disease. 
She  begins  by  feigning  some  symptoms  ;  one  act  of  deception 
almost  of  necessity  leads  to  others,  in  order  to  prevent  detec- 
tion. Having  told  one  lie,  she  is  compelled  '  to  endorse  it  with 
another  ; '  and  so  by  degrees  all  sense  of  shame  and  of  truth  is 
lost,  and  the  whole  moral  character  becomes  deteriorated. 
Thus  it  sometimes  happens  that  the  hysterical  girl,  well  born 
and  well  educated,  and  originally  perhaps  unselfish  and 
amiable,  may  become  so  degraded  as  to  derive  a  strange  and 
morbid  satisfaction  from  witnessing  the  anxiety  and  distress 
of  her  friends ;  and,  though  previously  truthful,  she  seems 
actually  to  enjoy  the  idea  of  deceiving  them.    Cases  of  this 
kind  are  closely  allied  to  insanity ;  and  in  fact  hysteria  and 
insanity  sometimes  merge  into  each  other  by  almost  imper- 
ceptible gradations.    I  purpose  now  to  refer  to  some  of  these 
feigned  or  self-inflicted  diseases. 

1  See  an  interesting  treatise  on  the  Pathology  and  Treatment  of  Hysteria, 
by  Mr.  Brudenell  Carter. 
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Spitting  of  blood  is  a  common  symptom  in  hysterical 
patients. 

When  this  symptom  occurs,  the  mouth  and  throat  should 
be  carefully  examined  to  ascertain  the  source  of  the  bleeding. 
It  will  sometimes  be  found  that  the  bleeding  is  from  a  leech- 
bite  in  the  interior  of  the  mouth,  or  that  the  gums  have  been 
cut  or  pricked.  Some  years  since  I  had  in  the  hospital  a  good 
example  of  artificially  induced  haemoptysis. 

A  girl  was  sent  up  from  the  country  by  her  mistress,  who 
had  taken  a  great  interest  in  her,  and  who  sent  with  her  an 
elaborate  daily  report  of  the  symptoms,  which  for  minuteness 
of  detail  would  have  done  credit  to  the  most  industrious 
clinical  clerk.  The  chief  symptoms  were  cough  and  haemo- 
ptysis. The  cough  was  of  the  characteristic  loud  barking, 
spasmodic  kind.  The  blood  was  florid  and  fluid,  as  if  mixed 
with  a  considerable  amount  of  saliva ;  it  was  not  mixed  with 
mucus  or  puriform  matter,  and  it  was  noticed  that  the  blood 
was  not  brought  up  by  an  effort  of  coughing,  but  was  simply 
spat  out  of  the  mouth.  There  was  no  physical  sign  of  disease 
within  the  chest.  The  girl  had  a  florid  face,  with  an  hysterical 
manner  and  physiognomy,  and  the  catamenia  were  said  to  be 
irregular.  From  the  first  we  suspected  a  trick  in  the  matter 
of  the  haemoptysis,  and  the  nurse  was  directed  to  watch  her. 
After  some  days  I  examined  the  interior  of  the  mouth  with 
direct  sunlight,  and  I  saw  at  least  a  dozen  fine  cuts  or 
scratches  in  the  mucous  membrane  over  the  hard  palate. 
Some  had  been  quite  recently  made,  while  others  were  nearly 
healed.  She  strenuously  denied  that  she  had  cut  or  scratched 
her  mouth  ;  but  from  that  day  there  was  no  return  of  haemo- 
ptysis, and  after  she  left  the  hospital  I  heard  that  she 
confessed  that  she  had  been  in  the  habit  of  scratching  her 
mouth  with  a  needle.  My  friend  the  late  Dr.  Kussell,  of 
Birmingham,  told  me  of  a  curious  source  of  haemoptysis  which 
had  been  discovered  by  one  of  his  clinical  clerks.  He  ascer- 
tained that  the  patient's  tongue  was  continually  covered  with 
blood,  and  that  she  was  constantly  sucking  at  a  carious  tooth. 
The  pulp  of  the  tooth  was  exposed  and  vascular,  and  out  of  this 
she  contrived  by  suction  to  draw  a  continual  supply  of  blood. 

Hcematemesis.    Vomiting  of  blood  is  another  symptom 
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which  occasionally  occurs  in  hysterical  women.  This  may  be 
a  genuine  symptom  vicarious  of  suppressed  catamenia.  It 
may  also  be  a  result  of  swallowing  and  then  vomiting  the 
blood  of  some  animal. 

I  had  one  patient,  not  long  since,  in  the  hospital  who  made 
a  poor  attempt  to  deceive  us  by  pretending  to  have  vomited 
a  fluid  which  we  found  to  be  milk  coloured  with  compound 
tincture  of  lavender. 

In  December,  1867,  a  girl,  E.  P.,  aged  21,  was  admitted 
into  the  hospital  on  account  of  vomiting  of  blood,  which 
had  occurred,  she  said,  almost  daily  for  about  four  years. 
She  complained  of  pain  in  the  stomach.  Her  cheeks  were 
florid.  She  occasionally,  while  in  Twining  ward,  brought  up 
some  blood,  usually  during  the  night.  I  suspected  fraud, 
examined  her  mouth  and  throat  carefully,  and  directed  her  to 
be  watched ;  but  we  could  not  discover  the  trick.  She  went 
out  on  December  12th,  and  stayed  with  a  relation  at  Fulham. 
On  December  23rd  she  was  re-admitted  with  a  severe  attack  of 
diphtheria,  from  which  she  died  on  January  2nd,  1868.1  Before 
she  died  she  confessed  to  the  Sister  that  her  blood-vomiting 
was  a  deception;  but  she  did  not  say  how  she  had  practised  it, 
and  the  Sister,  seeing  how  ill  she  was,  was  unwilling  to  ques- 
tion her  as  to  the  particulars. 

Retention  and  suppression  of  urine  are  amongst  the  com- 
monest of  hysterical  complaints.  As  to  retention,  the  urine 
will  usually  be  passed  readily  enough  if  the  patient  be  left  to 
herself. 

In  some  cases,  however,  the  bladder  becomes  distended  and 
paralysed  by  a  rapid  secretion  of  pale  watery  urine,  which 
has  but  little  stimulant  action  upon  the  bladder  ;  and  in  such 
a  case  it  may  be  necessary  to  use  the  catheter. 

Suppression  of  urine  is  occasionally  feigned;  and  some- 
times, by  way  of  adding  to  the  interest  and  variety  of  the 
case,  the  patient  swallows  her  urine  secretly,  and  then  vomits 
it  openly,  to  show  that  the  stomach  has  taken  upon  itself  to  do 
the  work  of  the  kidney. 

Some  time  since  a  friend  came  to  me  in  a  state  of  great 
anxiety  about  one  of  his  patients,  a  young  lady,  who  was  sup- 

1  Hospital  Case  Book,  vol.  xxix.  p.  226. 
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posed  to  have  had  almost  complete  suppression  of  urine  for 
eight  days ;  and  this  alarming  symptom  had  followed  upon  her 
taking  a  dose  of  oil  of  turpentine  as  a  vermifuge.  He  had 
introduced  the  catheter  two  or  three  times,  and  had  drawn  off 
only  a  few  drachms  of  urine.  The  urine  so  obtained  was  quite 
normal;  it  contained  neither  blood  nor  albumen.  The  tur- 
pentine, therefore,  had  not  set  up  nephritis,  and  there  was  no 
pain  or  other  evidence  of  irritation  of  the  urinary  organs. 

She  was  lying  in  bed,  eating  and  drinking  as  usual,  and 
had  no  symptom  of  illness.  This  was  a  very  clear  case.  I 
saw  her,  and  directed  that  she  should  be  closely  watched ;  and, 
that  being  done,  the  bladder  soon  became  distended  with  urine. 

A  case  of  this  kind  may  quickly  be  brought  to  the  test. 
Let  the  patient  be  watched  incessantly  by  a  trustworthy 
attendant,  and  let  her  swallow  copious  draughts  of  tea  or  any 
other  simple  drink.  If  then  the  bladder  does  not  become  dis- 
tended in  the  course  of  twelve  hours,  you  may  conclude  that 
the  patient's  kidneys,  and  not  her  morals,  are  at  fault. 

Charcot,  discussing  the  subject  of  hysterical  ischuria,  states 
that  until  recently  he,  in  common  with  most  physicians,  had 
regarded  all  reported  cases  as  the  result  of  fraud;  but  he 
gives  full  particulars  of  one  patient  who  was  reduced  to  a 
very  helpless  condition  by  contraction  of  all  four  limbs,  and 
who,  in  addition,  was  so  closely  watched  by  trustworthy  atten- 
dants that  deception  seems  to  have  been  rendered  impossible. 
It  would  appear  that,  for  many  weeks  together,  the  renal  secre- 
tion was  reduced  to  a  minimum  ;  while  on  some  occasions  there 
was  absolute  anuria  for  several  days,  but  never  beyond  eleven 
consecutive  days.  During  the  same  period  there  was  copious 
and  frequent  vomiting  of  a  liquid  containing  urea.  The  blood 
drawn  from  a  vein  contained  no  excess  of  urea,  and  the  patient 
presented  no  ursemic  symptoms.  Charcot  suggests  that  during 
the  continuance  of  the  ischuria  there  may  have  been  a  de- 
creased disintegration  of  tissue  and  a  corresponding  diminu- 
tion of  excrementitious  matter.  He,  however,  confesses  his 
inability  to  explain  phenomena  the  reality  of  which  he  is 
compelled  to  admit.  It  is  well,  therefore,  to  bear  in  mind  the 
possible  occurrence  of  such  an  extremely  rare  and  exceptional 
case. 
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The  tricks  of  hysterical  patient?  are  almost  endless. 
Earth-worms  will  be  brought  as  ha\ing  been  passed  from  the 
bowels,  pebbles  as  having  come  from  the  bladder. 

Some  years  since  a  woman  in  King's  College  Hospital 
excited  great  interest  and  curiosity  by  an  eruption  of  pem- 
phigus  running  into  large  blisters,  which  appeared  on  one  or 
other  arm  at  each  catamenial  period.  More  than  once  she 
was  admitted  under  the  care  of  Dr.  Budd,  and  there  was  much 
speculation  as  to  the  probable  explanation  of  this  unusual 
phenomenon:  The  mystery  was  at  length  explained  by  the 
discovery  of  a  blistering  plaster  on  her  arm. 

My  friend  Mr.  Henry  Lee  told  me  of  a  female  patient  of 
his  who  had  a  sore  on  her  leg  that  bled  at  every  monthly 
period.  In  order  to  prevent  any  artificial  excitement  of  the 
bleeding,  a  piece  of  sheet  lead  was  bandaged  over  the  sore.  At 
the  next  period  it  was  found  that  bleeding  had  occurred  be- 
neath the  lead,  but  it  was  also  found  that  the  metal  had  pin- 
hole perforations  through  its  substance. 

A  woman  one  day  brought  her  daughter  to  me  at  the  hos- 
pital in  consequence  of  the  sudden  and  alarming  appearance 
of  a  strange  blackness  round  the  girl's  eyes.  The  girl  was 
most  unwilling  to  face  the  light,  but  I  saw  at  once  that  this 
example  of  what  we  may  call  hysterical  meladerma  was  the 
result  of  smearing  the  skin  with  soot  and  grease.  I  took  a 
wet  towel  and  wiped  away  the  blackness.  The  girl  then  rolled 
on  the  floor,  and  had  a  violent  hysterical  fit. 

My  friend  (Dr.  Waggett)  told  me  lately  (November  1867) 
that  he  had  met  with  a  precisely  similar  case  in  the  daughter 
of  a  professional  friend  of  his  own. 

These  patients  sometimes  inflict  upon  themselves  a  terrible 
amount  of  suffering.  A  girl  once  came  under  my  care  in  the 
hospital  with  great  pain  and  irritability  of  the  bladder,  the 
urine  containing  blood  and  pus.  Her  sufferings  were  extreme, 
and  had  been  for  many  months.  I  requested  Sir  William 
Eergusson  to  examine  the  bladder.  He  found  a  stone,  and  on 
further  examination  discovered  the  two  points  of  a  hair-pin 
projecting  through  the  posterior  wall  of  the  bladder  into  the 
vagina.  Sir  William  crushed  the  stone,  and  extracted  it  with 
the  hair-pin  through  the  urethra.    The  girl,  of  course,  was 
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asked  how  the  hair-pin  got  into  the  bladder.  At  first  she 
denied  all  knowledge  of  it,  but,  after  a  time,  remembered  that 
she  had  once  accidentally  sat  down  upon  a  hair-pin ! 

In  the  forty-first  volume  of  the  Medico-Chir.  Transactions 
Dr.  Murchison  has  recorded  the  case  of  a  young  Scotchwoman 
who,  for  two  years,  kept  up  an  artificial  swelling  of  the  left  arm 
(a  factitious  elephantiasis)  by  secretly  tying  a  garter  round  the 
limb  at  the  insertion  of  the  deltoid  muscle.  She  proposed  to 
have  the  arm  amputated  at  the  shoulder-joint,  and  was  ad- 
mitted into  the  Aberdeen  Infirmary,  where  Dr.  Keith  detected 
the  trick,  and  cured  her  by  restraining  both  her  arms  and 
hands  in  a  strait  waistcoat. 

Two  years  after  this  she  fancied  or  pretended  that  she  had 
heart  disease,  and  a  surgeon  unwisely  inserted  a  seton  over 
the  epigastrium.  When  seen  again  by  Dr.  Keith,  five  years 
after  the  insertion  of  the  seton,  there  was  a  deep,  round,  fiery 
ulcer,  of  the  exact  shape  and  size  of  an  old  copper  penny  of 
the  reign  of  George  III.,  which  she  had  very  quickly  nipped 
out  with  her  nail  along  with  the  dressings.  Dr.  Keith  warned 
her  that  she  would  make  a  hole  into  her  stomach.  In  spite 
of  the  warning,  she  continued  to  keep  up  pressure  by  the 
coin  and  a  belt,  until  she  had  established  a  large  oval  com- 
munication between  the  stomach  and  the  skin.  When  last 
seen  by  Dr.  Murchison,  more  than  four  years  after  the  stomach 
had  been  thus  opened,  the  gastro-cutaneous  fistula  still  existed, 
and  she  had  to  keep  the  hole  corked  to  prevent  the  escape  of 
the  contents  of  the  stomach. 

Many  years  ago  I  saw,  with  Sir  William  Fergusson  and  Sir 
James  Paget,  a  young  lady  who  had  long  suffered  from  a  re- 
currence of  inflammation  and  sloughing  of  the  forefinger  of 
the  right  hand.  On  several  occasions  the  finger  was  reported 
to  have  nearly  healed,  when  a  fresh  sloughing  occurred,  and 
on  each  occasion  the  recurrence  of  the  mischief  took  place 
during  the  night.  This  history  corresponded  with  no  known 
form  of  natural  disease,  and  when  questioned  the  unhappy 
girl  admitted  that  she  had  destroyed  her  finger  by  the  repeated 
application  of  a  caustic.  And  so  effectually  had  she  done  this 
that  ultimately  the  finger  had  to  be  amputated. 

I  have  before  said  that  some  of  the  most  characteristic 
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hysterical  symptoms  occasionally  occur  in  men ;  and  I  men- 
tioned the  case  of  globus  occurring  at  night  in  a  man  60  years 
of  age  (p.  270).    It  is  more  common  in  younger  men. 

I  have  seen  two  good  examples  of  hysteria  in  medical 
students. 

I  was  called  up  one  night  to  a  student  whom  I  found  in  a 
paroxysm  of  hysteria,  with  globus  in  his  throat,  and  a  dread 
of  instant  death.  He  was  of  a  nervous  temperament ;  he  had 
been  working  hard,  and  was  anxious  about  an  approaching 
examination.  It  appeared  that  he  had  been  dreaming,  and 
when  he  awoke  he  found  his  heart  beating  violently ;  he  was 
alarmed  by  this,  and  as  he  continued  to  direct  his  attention  to 
the  heart  the  palpitation  increased  in  violence.  With  some 
difficulty  he  got  up  and  rang  the  bell  for  help.  I  found  that 
he  had  no  symptom  of  organic  disease.  I  ascertained  the 
cause  of  his  fright,  and  after  some  time,  though  not  without 
considerable  difficulty,  I  succeeded  in  persuading  him  that 
his  fears  were  groundless.  He  remained  unusually  nervous  for 
some  days  after  this. 

About  the  same  time  that  this  case  occurred,  one  of  the 
students  resident  in  the  College,  while  wrestling  with  one  of  his 
companions,  fell  and  struck  his  head  against  the  wall.  This 
caused  a  considerable  amount  of  pain,  and  for  some  hours  he 
was  in  a  state  of  hysterical  delirium.  He  appeared  only  half- 
conscious  of  what  was  going  on  around  him,  and  talked  an 
amount  of  wild  nonsense  which  was  more  amusing  than 
alarming.    The  next  day  he  was  well. 

When  I  was  house-physician  of  the  hospital,  I  admitted  a 
little  shoemaker  whom  I  had  known  for  some  time  as  an 
excitable  man  of  intermittingly  intemperate  habits.  He  had 
now  a  sharp  attack  of  gout,  and  one  evening  he  astonished  the 
ward  by  setting  up  a  loud  and  continuous  shouting.  I  was  called 
to  him,  and  found  him  still  roaring  at  the  top  of  his  voice.  He 
went  on  in  spite  of  my  loud  remonstrance.  So  I  took  him  by 
the  shoulders  and  gave  him  a  vigorous  shaking ;  this  was  imme- 
diately successful,  the  shouting  stopped,  and  was  not  repeated. 
I  think  it  probable  that  he  had  been  sleeping  and  dreaming, 
and  that  he  was  only  half-awake  until  aroused  by  the  shaking. 

These  are  some  of  the  examples  which  I  have  seen  of  what 
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I  think  may  reasonably  be  called  hysteria  in  males.  Shak- 
speare  gives  us  an  eminent  example  of  hysteria  in  the  male  in 
the  person  of  King  Lear,  who  exclaims — 

Oh,  how  this  mother  swells  up  toward  my  heart  I 
Hysterica  passio  !    Down,  thou  climbing  sorrow. 
Thy  element's  below ! 

The  treatment  naturally  divides  itself  into  the  remedies  to 
be  employed  during  the  paroxysm  and  the  treatment  to  be 
pursued  in  the  interval  between  the  paroxysms.  Then  certain 
symptoms  and  complications  require  special  remedies. 

Before  the  paroxysm  has  become  fully  developed  the  symp- 
toms are  more  or  less  under  the  control  of  the  patient's  will, 
and  a  vigorous  application  of  cold  water,  or  even  the  threat  of 
it,  will  often  stop  it  entirely.  This  remedy  should  always  be 
promptly  applied  to  any  girls  who  threaten  to  become  hysterical 
at  the  sight  or  sound  of  another  in  a  fit. 

Dr.  Eussell  Eeynolds  says  the  attack  may  be  arrested  by 
a  plan  suggested  by  Dr.  Hare — viz.  preventing  the  patient 
from  breathing  for  a  certain  time,  by  holding  the  nose  and 
mouth.  The  effect  is  to  compel  the  patient,  when  allowed  to  do 
so,  to  draw  a  long  breath,  which  is  usually  followed  by  relaxa- 
tion of  the  spasm  and  a  cessation  of  the  fit. 

When  the  paroxysm  is  fully  established,  it  probably  passes 
altogether  from  under  the  control  of  the  will,  and  will  often 
take  its  course  almost  uninfluenced  by  treatment. 

One  main  object  is  to  place  the  patient  where  she  cannot 
injure  herself  during  her  struggles ;  the  best  arrangement  often 
is  to  put  her  on  a  bed  or  mattress  upon  the  floor.  Let  her 
dress  be  loosened,  and  then  leave  her  as  much  as  possible  to 
herself.  Do  not  allow  a  number  of  sympathising  women  to 
crowd  about  her,  but  clear  the  room  of  all  but  one  attendant,  and 
let  her  watch  the  course  of  events.  Any  attempt  to  mechani- 
cally restrain  the  movements  of  her  limbs  only  increases  the 
patient's  struggles,  and  should  therefore  be  forbidden.  The 
paroxysm  will,  in  many  cases,  soon  pass  into  a  quiet  slumber, 
from  which  the  patient  will  awake  with  feelings  of  languor 
and  indisposition,  and  frequently  with  a  coated  tongue.  For 
this  an  aperient  may  be  given  ;  and  an  endeavour  should  then 
be  made  to  ascertain  the  cause  of  the  paroxysm. 
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Various  remedies  have  been  employed  to  cut  short  the 
paroxysm— draughts  of  asafcetida,  or  ether,  or  valerian,  and 
enemata  of  asafcetida  or  turpentine.  I  believe  that  these 
means  are  usually  quite  ineffectual.  The  convulsions  may 
always  be  suspended  temporarily  by  chloroform;  but  they 
usually  return  as  soon  as  the  effect,  of  the  chloroform  has 
passed  off.  A  full  dose  of  opium,  or  morphine,  or  chloral  will 
often  send  the  patient  to  sleep,  and  so  stop  the  convulsion. 
If  the  patient  cannot  be  induced  to  swallow,  the  sedative  may 
be  given  in  the  form  of  enema,  or  morphine  may  be  injected 
hypodermically. 

I  have  before  referred  to  Charcot's  statement  that  by 
energetic  compression  of  the  ovary  the  most  violent  paroxysm 
of  hystero-epilepsy  may  be  cut  short.  The  compression  must 
be  continued  for  two,  three,  or  four  minutes,  when  he  de- 
clares, 'You  are  almost  certain  to  find  all  the  phenomena 
of  the  seizure  disappear  as  if  by  magic'  I  have  had  no 
experience  of  this  method,  but  the  authority  of  Charcot  should 
ensure  for  it  a  careful  and  extended  trial. 

In  the  intervals  between  the  paroxysms  a  general  tonic 
plan  is  most  suited  for  these  patients.  A  plain,  nourishing 
diet  with  a  sufficient  proportion  of  animal  food  is  desirable, 
and  with  this  a  moderate  allowance  of  wine  or  beer  unless,  for 
any  reason,  alcoholic  stimulants  are  unsuitable.  Some  of  these 
patients  have  not  only  a  great  distaste  for  wholesome  food, 
but  also  a  morbid  craving  for  such  strange  articles  of  diet  as 
wax-candles,  sealing-wax,  chalk,  cinders,  and  slate-pencils.  It 
scarcely  need  be  said  that,  not  only  should  these  be  forbidden, 
but  they  should  be  carefully  kept  out  of  the  patient's  way. 

Daily  exercise  in  the  open  air  should  be  insisted  on,  and, 
when  the  circulation  is  sufficiently  vigorous  to  ensure  reaction, 
a  cold  shower  or  sponge  bath  in  the  morning  is  of  great  use. 
In  anaemic  cases  full  doses  of  iron,  with  or  without  quinine 
and  strychnine  are  beneficial ;  the  bowels  being  at  the  same 
time  regulated  by  aloetic  aperients.  These  patients  should 
avoid  hot  rooms,  late  hours,  strong  emotional  excitement,  and 
every  kind  of  mental  and  bodily  dissipation.  On  the  other 
hand,  any  occupation  which  will  take  them  out  of  themselves 
and  render  them  useful  to  others  should  be  encouraged. 


Hl  TREATMENT  285 

The  employment  of  opiates  and  alcoholic  stimulants  re- 
quires great  care  and  judgment.  The  temporary  relief  which 
they  afford  is  often  very  great,  and  on  that  account  an  incau- 
tious sanction  of  their  use  by  the  medical  attendant  may  lead 
to  their  habitual  abuse  by  the  patient.  The  local  neuralgias 
and  myalgias  may  usually  be  relieved  by  such  anodyne  appli- 
cations as  contain  belladonna,  opium,  or  aconite  ;  but,  as  a  rule, 
the  less  the  patient's  attention  is  directed  to  the  seat  of  her 
suffering  by  local  applications  the  better.  It  is  especially  impor- 
tant to  avoid  the  uncalled-for  use  of  the  catheter  or  the  specu- 
lum vagina.  The  employment  of  these  instruments  often  has 
a  demoralising  effect  upon  hysterical  women,  and  therefore, 
except  in  cases  of  absolute  necessity,  their  employment  is 
unjustifiable.  On  the  other  hand,  if  there  is  reason  to  suspect 
displacement  or  disease  of  the  uterus  or  ovaries,  the  necessary 
means  must,  of  course,  be  adopted  both  for  the  detection  and 
the  treatment  of  the  local  malady. 

Kigid  contraction  of  the  limbs  or  of  the  jaws  (hysterical 
trismus)  may  sometimes  be  overcome  by  a  continuous  cold 
douche,  which  may  require  to  be  repeated  if  the  contraction 
returns.  The  rigidity  may  be  overcome  by  the  inhalation  of 
chloroform,  and  the  limb,  being  then  extended,  may  be  kept  in 
position  by  a  well-adapted  apparatus. 

I  have  before  mentioned  that  hysterical  loss  of  voice  is  best 
treated  by  Dr.  Mackenzie's  laryngeal  galvaniser.  If  the  patient 
can  thus  be  made  to  shout,  the  natural  voice  is  at  once  restored. 

Lastly,  in  the  treatment  of  those  pitiable  cases  of  extreme 
emaciation  and  exhaustion  to  which  I  have  before  referred, 
the  most  marvellous  results  have  been  obtained  by  the  com- 
bined employment  of  entire  seclusion  and  separation  from 
injurious  home  associations,  careful  feeding,  massage,  and 
electricitv.  For  the  details  of  this  rational  method,  and  for 
the  histories  of  some  of  the  very  striking  cures  which  have 
thereby  been  effected,  I  refer  you  to  two  small  but  most  inte- 
resting and  instructive  books,  entitled — the  one,  Fat  and  Blood 
(ind  hoiv  to  Make  Them,  by  Dr.  Weir  Mitchell ;  the  other,  The 
Systematic  Treatment  of  Nerve  Prostration  and  Hysteria,  by 
Di-.  W.  S.  Playfair. 
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CHAPTER  XII. 

A  PECULIAR  FORM  OF  NERVOUS  APNCEA  :   ITS  PHYSIOLOGY  AND 

TREATMENT.1 

Nervous  Palpitation  and  Dyspnoea  while  Beading  Aloud — Illustrative  Case — 
Physiological  Explanation — Means  of  Prevention — Suspended  Breathing 
during  Laryngoscopic  Examination  and  while  Sitting  to  a  Photographer. 

There  is  a  peculiar  and  distressing  form  of  nervousness  about 
which  I  have  not  unfrequently  been  consulted,  and  which  has 
still  more  frequently  been  brought  to  my  notice  in  the  course 
of  conversation  with  friends  and  with  patients  who  have  con- 
sulted me  about  other  symptoms.  In  most  of  the  cases  that 
have  come  under  my  observation,  the  nervous  affection  to  which 
I  refer  has  occurred  while  the  patient  has  been  engaged  in 
reading  aloud,  with  his  family,  either  prayers  or  a  chapter  out 
of  the  Bible.  The  reader  finds  that  his  heart  begins  to  flutter, 
while  his  breathing  is  oppressed ;  and  his  utterance  becomes 
indistinct  and  broken.  With  this,  there  is  sometimes  more  or 
less  of  a  feeling  of  giddiness,  and  a  tendency  to  faintness. 
Sometimes,  by  a  determined  effort  of  the  will,  the  difficulty 
and  the  distress  are  overcome,  and  the  reader  continues  and 
completes  the  work  in  hand  ;  but  not  unfrequently  the  symp- 
toms become  more  and  more  distressing,  until  the  patient, 
voiceless  and  panting,  is  compelled  to  give  in  and  discontinue 
the  reading.  Most  of  those  who  have  spoken  to  me  on  the 
subject  have  been  men,  but  I  have  known  the  same  difficulty 
occur  to  women.  Several  of  my  patients  have  been  clergymen ; 
and  more  than  one  of  them,  to  the  distress  and  alarm  of 
themselves  and  then  congregations,  have  broken  down  in 
the  manner  described,  while  engaged  in  reading  the  service 
in  church.  All  who  have  suffered  in  this  way  have  been  of  a 
1  British  Medical  Journal,  October  29,  1870. 
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sensitive  and  excitable  temperament,;  some  have  been  under 
the  influence  of  nervous  depression  or  a  temporary  derangement 
of  health.  In  some  instances,  some  emotional  disturbance  has 
been  the  immediate  exciting  cause  of  the  nervous  paroxysm  ; 
it  requires  no  small  amount  of  resolution  and  nerve  to  get 
through  some  of  the  lessons  which  the  clergy  have  to  read  to 
their  congregations.  In  some  cases,  the  recollection  of  a 
former  attack  and  a  dread  of  its  recurrence  have  increased  the 
liability  to  the  attacks,  and  provoked  their  frequent  return. 
One  of  the  most  curious  examples  of  this  was  afforded  by  a 
clerical  friend  who,  one  day,  had  to  run  to  his  church  in  order 
to  avoid  being  late.  When  he  went  into  the  reading-desk,  his 
breathing  being  still  hurried  by  the  recent  exertion,  he  had 
some  difficulty  in  getting  through  the  first  part  of  the  service. 
His  breathing  then  gradually  became  quiet,  the  difficulty  in 
reading  ceased,  and  for  the  time  he  thought  nothing  more  of  the 
occurrence.  On  the  next  occasion,  when  he  began  to  read  the 
same  service,  he  had  gone,  without  hurry,  into  the  desk ;  but 
the  recollection  of  his  former  suffering  brought  back  the  same 
embarrassing  train  of  symptoms — palpitation,  difficulty  of 
breathing  and  of  utterance — to  such  a  degree,  that  for  a  few 
minutes  he  could  scarcely  continue  the  service.  Again  and 
again,  at  the  commencement  of  several  successive  services,  the 
memory  of  his  former  distress  and  a  nervous  apprehension  of 
its  recurrence  brought  back  the  same  train  of  symptoms  ;  and 
several  weeks  elapsed  before  he  got  free  from  the  distracting 
weakness.1 

The  vexation,  annoyance,  and  even  alarm,  occasioned  by 
these  nervous  seizures  are  often  very  great ;  and  the  patient 
begins  to  fear  that  he  has  some  serious  organic  disease  of  heart 
or  brain. 

Now,  it  is  a  matter  of  some  practical  importance  to  be  able 

1  Some  years  after  this  occurrence  I  was  sitting  next  to  the  same  clerical 
friend  at  a  dinner-party,  when  he  began  to  tell  me  how  much  he  had  suffered 
some  time  before  from  inhaling  chloroform  at  a  dentist's.  He  became  so  faint 
that  he  had  to  lie  down  for  some  hours.  In  the  midst  of  his  narrative  I  saw 
that  he  was  becoming  very  pale,  and  asked  him  if  he  did  not  feel  faint.  He 
replied  that  he  did,  and  immediately  he  had  to  leave  the  table  and  lie  down  on 
the  sofa.  On  this  occasion,  again,  a  mental  influence  brought  back  the  physical 
prostration  which  had  previously  resulted  from  the  chloroform. 
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to  give  an  intelligible  explanation  of  the  phenomena,  and  upon 
this  to  base  the  suggestion  of  a  simple  and  efficacious  remedy. 
The  explanation  which  I  am  in  the  habit  of  giving,  and  which 
I  believe  to  be  the  true  one,  is  this.  Some  kinds  of  emotional 
excitement,  while  they  quicken  and  disturb  the  heart's  action, 
partially  suspend  the  breathing.  It  is  the  suspended  breathing, 
the  partial  apncea,  the  gradual  emptying  of  the  chest  by  the 
expiratory  effort  of  speaking,  that  is  the  main  cause  of  the 
increasing  discomfort  and  the  difficulty  of  articulation.  We 
know,  as  a  physiological  fact,  that  a  partial  suspension  of  the 
breathing  involves,  as  its  necessary  correlative,  an  impeded 
circulation,  primarily  through  the  lungs,  and  secondarily 
through  the  whole  system;  hence  the  feeling  of  giddiness, 
faintness,  and  increasing  sense  of  exhaustion.  That  this  is 
the  true  explanation  of  the  phenomena  in  question  is  proved 
by  the  fact  that  a  few  deep  inspirations,  deliberately  taken, 
usually  suffice  quickly  to  remove  the  distressing  sensations. 
A  deep  inspiration,  filling  the  chest  with  air,  at  once  renders 
vocalisation  more  easy  and  the  circulation  more  free ;  and  I 
repeat  that  a  few  deep  inspirations  speedily  lessen  and  remove 
the  distress  which  had  resulted  from  a  partial  arrest  of  the 
respiratory  movements.  I  am  in  the  habit  of  saying  to  these 
patients  that,  when  they  are  threatened  by  a  nervous  attack 
while  reading,  they  may  ward  it  off,  and  escape  all  serious 
annoyance,  if,  while  continuing  to  read,  they  give  so  much 
attention  to  their  breathing  as  to  ensure  a  continual  succession 
of  deep  inspirations.  I  tell  them  to  bear  in  mind  that,  while 
the  organ  is  continually  emitting  sound,  the  bellows  must  be 
regularly  and  vigorously  worked.  It  scarcely  need  be  said 
that,  if  any  discoverable  bodily  derangement  or  debility  appears 
to  contribute  to  the  nervous  disorder,  this  should  be  treated  by 
suitable  remedies. 

In  connection  with  this  subject,  it  is  not  without  interest  to 
remark  that  most  patients,  whether  men  or  women,  who  are 
subjected  for  the  first  time  to  examination  by  the  laryngoscope 
require  to  be  told  that,  while  the  examination  is  being  made,  they 
must  continue  to  breathe  freely.  I  had  practised  laryngoscopy 
for  many  months  before  I  discovered  that  the  slight  nervous- 
ness experienced  by  most  patients  on  having  their  throats  in- 


XII.] 


IN  VARIOUS  CIRCUMSTANCES 


289 


spected  causes  them  to  hold  their  breath  ;  and  this  suspension 
of  breathing  soon  distresses  the  patient,  and  embarrasses  the 
operator.  The  direction  which  I  now  invariably  give  to  my 
patients  is,  in  substance,  this :  '  While  I  introduce  the  mirror 
and  look  at  your  throat,  do  not  hold  your  breath,  but  continue 
to  breathe  in  and  out  freely.'  And  I  do  not  attempt  to  intro- 
duce the  mirror  until  I  see  that  my  patient  understands  and 
obeys  my  directions. 

Some  time  since,  while  I  was  discussing  this  subject  with 
Mr.  Ernest  Hart,  he  reminded  me  of  a  precisely  analogous 
instance  of  nervous  apncea.  It  happens  occasionally  that, 
when  a  nervous  patient  is  about  to  inhale  chloroform,  emotional 
excitement  so  completely  suspends  the  respiratory  movements 
that  the  patient  has  to  be  encouraged,  and  instructed  to 
continue  his  breathing,  before  the  inhalation  can  proceed. 

On  another  occasion  I  was  discussing  the  same  subject  with 
a  professional  photographer,  who  told  me  that  he  often  finds 
that  when  a  nervous  subject  is  told  to  sit  still,  preparatory  to 
the  removal  of  the  cap  from  the  apparatus,  the  sitter  suspends 
the  breathing  and  at  once  assumes  an  unnatural  and  anxious 
expression. 
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CHAPTEE  XIII. 

LECTURE  ON  THE  PATHOLOGY  OF  COMA  AND  ANAESTHESIA. 1 

Coma — Definition— Various  Conditions  under  which  it  occurs— One  Condition 
common  to  all  is  a  suspended  or  lessened  Oxidation  of  Brain-tissue — Con- 
ditions essential  for  Oxidation  of  Brain-tissue— Free  Movement  of  duly 
Oxygenised  Blood  and  Freedom  from  any  Agent  which  prevents  the  Blood 
from  Giving  up  Oxygen  to  the  Tissues — Coma  of  Epilepsy,  of  Syncope,  and 
of  Uraemia — Impeded  Beturn  of  Venous  Blood — Pressure  of  Depressed  Bone 
or  a  Tumour  on  the  Brain — Extreme  Cold  in  causing  Ansesthesia— Ligature 
of  a  Main  Artery — Coma  from  Apnoea— Inhalation  of  Nitrous  Oxide  or  Pure 
Nitrogen — Chloroform,  Ether,  &c,  impede  Oxidation — Experiment  with  a 
Lamp — Diagnosis  of  the  Various  Forms  of  Coma. 

Coma  may  be  defined  to  be  a  condition  in  which  the  functions 
of  the  brain  proper — the  cerebrum — are  more  or  less  completely 
suspended.  The  subject  of  coma  comes  under  our  considera- 
tion in  connection  with  various  diseases.  Coma  is  an  im- 
portant symptom  and  result  of  cerebral  haemorrhage ;  it  is  one 
of  the  results  of  a  fit  of  epilepsy  ;  it  may  be  a  consequence  of 
ursemic  poisoning  or  of  poisoning  by  opium,  alcohol,  chloro- 
form, or  ether.  A  state  of  drowsiness  passing  into  coma 
occurs  sometimes  in  ill-nourished  and  exhausted  infants,  and 
coma  may  result  from  the  pressure  of  a  tumour  or  of  a  de- 
pressed piece  of  bone  upon  the  brain. 

The  circumstances  under  which  coma  occurs,  then,  are 
very  various  ;  but  if  we  take  an  extended  survey  of  the  subject, 
so  as  to  include  all  cases  in  which  unconsciousness  results 
from  disease  or  accident  or  well-designed  experiment,  we  shall 
find  a  number  of  facts  pointing  to  the  conclusion  that,  how- 
ever diverse  may  be  the  remote  causes  of  coma,  the  proximate 
cause  in  every  instance  is  a  suspended  or  diminished  oxidation 
of  the  brain  tissue. 

1  Medical  Times  and  Gazette,  April  3,  1869. 
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That  the  oxidation  of  the  brain  tissue  may  be  effected  it  is 
necessary  : 

1.  That  there  be  a  free  current  of  blood  through  the 
capillaries  of  the  brain. 

2.  That  the  blood  be  duly  aerated  or  oxygenised. 

3.  That  the  blood  be  unmixed  with  any  material  which 
prevents  or  impedes  the  giving  up  of  oxygen  from  the  blood  to 
the  tissues. 

The  blood  being  the  vehicle  by  which  oxygen  is  carried 
from  the  lungs  to  the  brain,  it  is  obvious  that  a  free  current 
of  blood  through  the  cerebral  vessels  is  necessary,  in  order  to 
maintain  the  oxidation  of  the  nervous  tissue.  The  blood,  in 
moving  through  the  capillaries,  undergoes  a  rapid  change  of 
composition.  In  the  pulmonary  capillaries  it  exchanges  car- 
bonic acid  for  oxygen,  and  in  so  doing,  its  colour  is  changed 
from  black  to  red.  On  the  contrary,  in  the  systemic  capillaries 
its  oxygen  is  replaced  by  carbonic  acid,  and  again  it  assumes 
the  dark  venous  hue.  Each  particle  of  blood  during  its  brief 
passage  through  the  capillaries,  while  giving  up  its  oxygen,  of 
course  loses  its  power  as  an  oxidising  agent.  Therefore,  an 
arrest  of  the  capillary  circulation  through  an  organ  imme- 
diately suspends  the  oxidation  of  its  tissues,  and,  if  that  organ 
be  the  brain,  loss  of  consciousness  is  an  inevitable  result.  For 
the  purpose  of  our  present  inquiry  it  is  immaterial  whether, 
as  I  have  here  assumed,  there  is  a  direct  oxidation  of  the 
nervous  tissue  by  the  blood,  or  whether,  as  some  physiologists 
believe,  the  functions  of  the  brain  are  maintained  by  the  oxi- 
dation of  certain  materials  within  the  capillaries.  It  is  certain 
that  stagnant  blood  in  the  capillaries  can  no  more  maintain 
the  functions  of  the  brain  than  stagnant  air  in  the  lungs  can 
maintain  the  function  of  respiration  or  stagnant  air  in  a  small 
closed  vessel  the  process  of  combustion.  This  consideration 
enables  us  to  explain  the  loss  of  consciousness  in  epilepsy  and 
in  syncope.  In  epilepsy,  as  is  now  generally  admitted,  the 
loss  of  consciousness  is  immediately  due  to  an  arrest  of  the 
cerebral  circulation  caused  by  a  sudden  and  extreme  contrac- 
tion of  the  minute  arteries  of  the  brain.  With  the  arrest  of 
the  oxygen-bearing  blood  stream  there  is  an  immediate 
suspension  of  the  brain's  functions.    And  the  phenomena  of 
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epilepsy  are  exactly  imitated  when  death  occurs  from  a  rapid 
and  copious  haemorrhage  or  from  sudden  arrest  of  the  circu- 
lation through  the  lungs  by  embolism,  thrombosis,  or  the 
admission  of  atmospheric  air  into  the  veins  during  an  opera- 
tion at  the  root  of  the  neck  or  in  the  axilla,  or  when,  in  the 
lower  animals,  the  arteries  which  supply  the  brain  with  blood 
are  compressed  or  ligatured. 

In  syncope  the  heart's  action  is  enfeebled  and  the  circula- 
tion ceases  more  or  less  completely,  and  in  proportion  to  the 
degree  in  which  the  cerebral  circulation  fails,  the  functions  of 
the  brain,  and  especially  consciousness,  are  suspended. 

Closely  allied  to  the  unconsciousness  of  syncope  is  the 
drowsiness,  sometimes  passing  into  coma,  which  occurs  in 
anaemic  and  exhausted  infants.  The  red  corpuscles  are  pro- 
bably the  chief  agents  by  which  the  oxygen  is  conveyed  from 
the  lungs  to  the  tissues.  So  that  when,  with  a  deficiency  of 
red  blood,  there  is  combined  a  languid  circulation,  consequent 
on  weakness  of  the  heart,  drowsiness  and  even  coma  are 
intelligible  results. 

That  urcemic  coma  is  in  some  cases  partly  a  result  of  a 
deficiency  of  red  corpuscles  is  probable ;  but  a  more  constant 
and  powerful  factor  in  the  causation  of  ursemic  coma  is  to  be 
found  in  the  interrupted  blood-supply  resulting  from  the  con- 
traction of  the  minute  cerebral  arteries  upon  the  morbid 
blood,  whose  free  passage  they  resist.  And  here  we  have 
anatomical  evidence  in  support  of  this  explanation ;  for  we 
find,  in  cases  of  chronic  Bright's  disease,  the  muscular  walls  of 
the  minute  cerebral  arteries  hypertrophied,  in  consequence  of 
their  continued  over-action ;  and  we  know  that  over-action 
of  the  small  arteries  implies  undue  resistance  to  the  supply 
of  arterial  blood. 

As  the  cerebral  circulation,  and,  with  that,  the  functions 
of  the  brain,  may  be  suspended  in  consequence  of  an  inter- 
rupted flow  of  arterial  blood  to  the  brain,  so  the  circulation 
may  be  arrested  by  an  impeded  return  of  venous  blood  from 
the  brain.  Thus  a  tight  ligature  on  the  neck  may  so  com- 
press the  jugular  veins  as  to  cause  first  a  venous  and  then 
a  capillary  stasis  in  the  brain,  and  with  an  arrest  of  the 
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capillary  circulation  there  is  suspended  function — in  other 
words,  coma  or  unconsciousness. 

I  have  met  with  several  instances  of  giddiness  and  even 
momentary  loss  of  consciousness  occurring  during  a  violent 
fit  of  coughing.  This  is  explained  by  the  check  given  to  the 
return  of  venous  blood  from  the  head  during  the  violent 
expiratory  efforts  of  coughing,  when  the  superficial  veins  of 
the  neck  and  face  are  often  seen  to  be  enormously  distended 
in  consequence  of  the  impediment  within  the  chest.  Some 
pathologists  would  say  that  the  unconsciousness  and  the  coma 
which  result  from  obstruction  of  the  veins  are  due  to  conges- 
tion of  the  cerebral  vessels.  It  is  true  that  in  these  cases 
there  is  venous  and  capillary  congestion ;  but  it  is,  I  think, 
equally  true  that  the  impaired  cerebral  function  results,  not 
from  the  excess  of  blood  in  the  vessels,  but  from  the  fact  that 
the  blood  in  the  capillaries  of  the  brain  is  nearly,  if  not  quite, 
stagnant. 

While  obstruction  of  the  cerebral  arteries  causes  ansemia, 
and  obstruction  of  the  veins  causes  congestion  or  over-fulness 
of  the  vessels  of  the  brain,  both  the  one  and  the  other  tend 
to  suspend  the  functions  of  the  brain ;  the  essential  cause  of 
the  suspended  function  in  either  case  being  not  the  mere 
excess  or  deficiency  of  blood  hi  the  cerebral  vessels,  but  the 
arrest  of  the  blood-stream  through  the  capillaries. 

We  have  next  to  consider  a  class  of  cases  in  which  pressure 
on  the  brain  is  the  cause  of  coma — for  example,  the  pressure 
of  a  depressed  piece  of  fractured  cranium,  the  pressure  of  a 
tumour  or  of  a  clot  of  blood,  the  pressure  of  inflammatory  or 
other  effusions  within  the  cranial  cavity.  In  what  way  does 
pressure  upon  the  brain  cause  coma  or  loss  of  consciousness  ? 
Possibly  in  more  ways  than  one,  but  mainly,  as  I  think,  by 
interrupting  the  circulation,  not  merely  through  that  portion 
of  the  brain  which  is  directly  subjected  to  pressure,  but  also 
through  the  surrounding  parts,  to  which,  over  a  considerable 
space,  the  pressure  may  be  communicated  through  the  soft  and 
yielding  cerebral  tissue. 

It  is  obvious  that  the  disturbing  effect  of  pressure  upon 
the  circulation  and  the  functions  of  the  brain  will  be  greater 
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in  proportion,  not  only  to  the  degree  and  extent  of  the  pres- 
sure, hut  also  to  the  suddenness  of  its  occurrence. 

We  have  another  example  of  anaesthesia  from  an  arrest  of 
the  circulation  in  the  complete  insensibility  of  the  skin  pro- 
duced by  extreme  cold,  and  in  the  unconsciousness  which 
Dr.  Kichardson  has  produced  in  birds  by  freezing  their  brains. 
The  congelation  stops  the  circulation,  and  with  it,  of  course, 
the  oxidation  of  the  tissues.  The  application  of  cold,  even 
before  it  actually  freezes  the  tissues,  lessens  sensibility ;  partly, 
perhaps,  by  diminishing  the  blood  supply,  and  partly  by 
checking  the  chemical  action  of  oxygen.  So  the  drowsiness 
which  results  from  exposure  of  the  whole  body  to  extreme 
cold  is  probably  explained,  as  the  late  Dr.  Snow  suggested, 
by  the  .diminished  consumption  of  oxygen  which  is  thus  in- 
duced. For  '  the  flame  of  mammalian  life,  like  the  flame  of 
inorganic  combustion  of  hydro-carbon,  can  only  be  sustained 
at  a  high  temperature ;  a  certain  reduction  is  as  fatal  to  one, 
as  it  is  to  the  other  in  the  Davy  lamp.' 1 

The  use  of  the  hot  blast  in  furnaces  affords  another  illus- 
tration of  the  important  influence  of  temperature  upon  the 
process  of  combustion. 

We  have  another  example  of  local  anaesthesia  consequent 
upon  an  impeded  circulation,  in  the  diminished  sensibility,  as 
well  as  the  lowered  temperature  of  a  limb  for  a  certain  period 
after  ligature  of  its  main  artery. 

The  late  Mr.  Moore,  of  the  Middlesex  Hospital,  told  me  that 
he  once  treated  an  aneurism  in  the  ham  by  pressure  upon  the 
femoral  artery,  and  the  interrupted  circulation  thus  induced 
caused  for  a  time  complete  loss  of  sensation  in  the  leg  below 
the  knee. 

I  have  before  told  you  that,  for  the  normal  discharge  of 
the  functions  of  the  brain  it  is  essential  not  only  that  there 
should  be  a  free  current  of  blood,  but  that  the  blood  be  duly 
aerated  or  oxygenised.  A  suspension  of  respiration  is  quickly 
followed  by  unconsciousness,  convulsions,  and  coma.  When, 
from  any  cause,  respiration  is  suspended,  the  resulting  phe- 
nomena are  complicated.  There  is — 1,  a  more  or  less  complete 

1  Professor  Rolleston's  address  in  Physiology  at  Oxford,  British  Medical 
Journal,  1868,  vol.  ii. 
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deoxidation  of  the  blood ;  2,  the  arterial  blood  becomes  dark 
coloured,  like  venous  blood,  and  contains  an  excess  of  carbonic 
acid ;  3,  the  circulation  of  unaerated  blood  through  the  minute 
systemic  arteries  is  checked  by  the  contraction  of  their  mus- 
cular walls ;  4,  there  is  a  rapidly  increasing  obstruction  and 
soon  a  complete  arrest  of  the  pulmonary  circulation,  and,  as 
a  consequence,  of  the  systemic  circulation  also.  Each  of  these 
conditions — namely,  the  deoxidation  of  the  blood,  the  excess 
of  carbonic  acid,  the  impeded  flow  of  unaerated  blood  through 
the  systemic  arterioles,  and  the  diminished  flow  through  the 
lungs  into  the  systemic  arteries — may  contribute  to  the  sus- 
pension of  the  cerebral  functions. 

The  phenomena  are  much  more  simple  when  anaesthesia 
results  from  the  inhalation  of  nitrous  oxide  or  uncombined  nitro- 
gen gas.  Nitrous  oxide  is  a  rapidly  acting  anaesthetic,  causing 
complete  unconsciousness  in  less  than  a  minute.  At  a  high 
temperature  it  is  a  powerful  oxidising  agent,  but  at  the  tem- 
perature of  the  body  it  gives  up  no  oxygen,  and  is  exhaled 
again  unchanged.  When  inhaled  in  place  of  atmospheric  air 
it  rapidly  replaces  the  oxygen  ;  and,  this  being  done,  the  func- 
tions of  the  brain  are  completely  suspended  and  there  is  a 
state  of  profound  coma,  which  quickly  passes  off  when  atmo- 
spheric air  is  again  allowed  to  enter  the  lungs. 

The  action  of  unmixed  nitrogen — in  other  words,  of  atmo- 
spheric air  deprived  of  its  oxygen — appears  to  be  essentially 
the  same  as  that  of  nitrous  oxide,  when  inhaled ;  but  a  longer 
inhalation  of  nitrogen  is  required  to  produce  anaesthesia,  pro- 
bably because  nitrogen  diffuses  into  the  blood  and  replaces  the 
oxygen  less  rapidly  than  nitrous  oxide. 

There  is  no  reason  to  conclude  that  the  inhalation  of  either 
nitrous  oxide  or  nitrogen  causes  an  accumulation  of  carbonic 
acid  in  the  blood.  The  anaesthesia  which  results  from  the 
inhalation  of  these  gases  is  due  simply  to  the  deprivation  of 
oxygen.  The  lividity  of  the  surface  which  often  occurs,  is  a 
result,  mainly,  of  distension  of  the  veins,  and  not  solely  of  black 
blood  in  the  arteries.  One  effect  of  inhaling  the  nitrous  oxide 
is  to  make  the  breathing  slow  and  shallow,  and  at  length 
entirely  to  suspend  the  respiratory  movements  of  the  chest 
and  abdomen ;  with  this  there  appears  to  be  a  sudden  arrest 
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of  the  circulation  through  the  lungs,  consequently  great  dis- 
tension of  the  systemic  veins  and  lividity  of  the  surface.1 

The  arrest  of  the  circulation  through  the  lungs  is  the 
result  of  contraction  of  the  minute  pulmonary  arteries,  similar 
to  that  which  occurs  in  cases  of  ordinary  apncea. 

The  third  condition  which  I  before  mentioned  as  being 
essential  for  the  integrity  of  the  cerebral  functions,  is  that 
'  the  blood  be  unmixed  with  any  material  which  prevents,  or 
impedes,  the  giving  up  of  oxygen  from  the  blood  to  the 
tissues.' 

The  late  Dr.  Snow,2  after  a  careful  inquiry  into  the  mode 
of  action  of  anaesthetic  vapours,  arrived  at  the  conclusion  that 
'  chloroform,  ether,  and  similar  substances,  when  present  in  the 
blood  in  certain  quantities,  have  the  effect  of  limiting  those 
combinations  between  the  oxygen  of  the  arterial  blood  and  the 
tissues  of  the  body  which  are  essential  to  sensation,  volition, 
and  in  short  all  the  animal  functions.  These  substances  (he 
goes  on  to  say)  modify  and  in  larger  quantities  arrest  the 
animal  functions  in  the  same  way  and  by  the  same  power 
that  they  modify  and  arrest  combustion,  the  slow  oxidation  of 
phosphorus,  and  other  kinds  of  oxidation  unconnected  with  the 
living  body,  when  they  are  mixed  in  certain  quantities  with 
the  atmospheric  air.' 

The  influence  of  chloroform  vapour  in  arresting  combustion 
may  be  shown  by  one  or  two  very  simple  experiments.  I  put 
a  few  drops  of  chloroform  into  a  tumbler,  then  gradually 
lower  a  short  lighted  taper  into  the  tumbler.  As  the  taper 
descends  into  the  glass  the  flame  begins  to  smoke  and  is  soon 
extinguished  by  the  vapour. 

I  have  here  one  of  Pillischer's  so-called  '  Queen's  reading- 
lamps.'  If  now  I  incline  the  mouth  of  the  bottle  containing 
chloroform  towards  the  openings  by  which  the  air  passes 
upwards  to  the  Argand  burner,  you  see  that  at  once  the  flame 
becomes  smoky.  The  heavy  vapour  passes  in  with  the  air 
and  impedes  the  combustion  of  the  oil.  And  if  I  pour  a  few 
drops  of  chloroform  into  the  metal  reservoir  below  the  burner 

1  See  ante,  p.  33. 

2  On  Chloroform  and  other  Anasthetics,  their  Action  and  Administration. 
Edited,  with  Memoir,  by  Benj.  W.  Richardson,  M.D.  1858.  . 
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the  lamp  will  continue  to  smoke  until  all  the  chloroform 
has  evaporated.  It  cannot  be  that  the  chloroform  vapour 
acts  by  excluding  or  greatly  lessening  the  supply  of  air  to  the 
lamp,  for  the  air-spaces  are  so  large  that  if  I  cover  eleven 
out  of  the  twelve  with  my  handkerchief,  sufficient  air  enters 
through  the  one  opening  to  maintain  the  flame  bright  and 
smokeless. 

Dr.  Snow  goes  on  to  argue  that  all  narcotics  probably  act 
by  impeding  oxidation.  He  refers  to  the  observation  of  Dr. 
Prout,  who  discovered  that  fermented  and  spirituous  liquors 
diminish  the  amount  of  carbonic  acid  given  off  by  the  lungs. 
He  also  refers  to  Beneke's  observation  that  not  only  does 
alcohol  lessen  the  amount  of  carbonic  acid  exhaled  by  the 
lungs,  but  also  the  amount  of  all  the  urinary  constituents, 
which,  as  we  know,  are  products  of  oxidation.  And  Dr.  Snow 
proved  by  a  series  of  careful  experiments  upon  himself  and 
upon  animals  that  the  inhalation  of  the  vapour  of  chloroform 
or  of  ether,  lowers  the  temperature  of  the  body  at  the  same 
time  that  it  lessens  the  amount  of  carbonic  acid  exhaled  by 
the  lungs.  In  short,  Dr.  Snow  collected  a  large  amount  of 
evidence  in  support  of  the  proposition  that  the  action  of 
narcotics  is  mainly  due  to  their  power  of  lessening  the  oxida- 
tion of  the  tissues. 

Dr.  Snow  further  proved  that  the  diminished  oxidation  is 
not  explained  by  the  combination  of  the  narcotic  substance 
with  the  oxygen  of  the  arterial  blood ;  for,  as  he  says,  the 
vapours  of  chloroform  and  ether  escape,  for  the  most  part, 
unchanged  in  the  expired  air.  Then,  in  the  case  of  chloro- 
form, the  amount  of  material  capable  of  combining  with 
oxygen  is  quite  insufficient  to  deoxidise  the  blood.  And  lastly, 
'  to  increase  the  amount  of  oxygen  in  the  respired  air  does  not 
prevent  the  action  of  narcotics.' 

The  results  of  Dr.  George  Harley's  experiments  tend  to 
confirm  this  explanation  of  the  action  of  narcotics.  Dr. 
Harley  has  shown  that  a  mixture  of  chloroform,  alcohol, 
morphine,  and  other  narcotic  substances  with  the  blood  out  of 
the  body  lessens  the  amount  of  oxygen  absorbed  and  of  carbonic 
acid  given  off,  when  the  blood  is  shaken  up  with  atmospheric 
air. 
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This,  then,  completes  the  evidence  in  support  of  the  pro- 
position that  the  proximate  cause  of  coma  is  a  suspended  or 
diminished  oxidation  of  the  nervous  tissue. 

So  that  while  in  one  class  of  cases  the  coma  is  a  result  of 
an  arrested  circulation  of  blood,,  in  another  defective  oxidation 
of  blood,  and  in  a  third  the  addition  of  some  narcotic  to  the 

blood,  the  proximate  cause  is  in  every  instance  identical  

namely,  a  defective  oxidation  of  the  nervous  tissue. 

And  now  let  us  pass  on  from  the  discussion  of  the  theory 
of  coma  to  the  important  practical  question  of  diagnosis.* 

You  are  called  to  a  patient  in  a  state  of  insensibility ;  you 
know  nothing  of  his  previous  history,  except  that  he  has  been 
found  unconscious  in  the  street,  and  you  are  required  to 
ascertain  the  cause  of  his  alarming  condition.  You  must  first 
consider  what  are  the  possible  causes  of  the  symptoms.  He 
may  have  a  clot  of  blood  in  his  brain,  the  result  of  disease 
or  a  blow  on  the  head ;  he  may  be  in  that  comatose  condition 
which  not  unfrequently  follows  an  epileptic  fit;  he  may  be 
poisoned  by  opium  or  by  an  excess  of  alcohol ;  or  he  may  be 
suffering  from  the  effects  of  uraemia. 

Now,  you  will  be  less  likely  to  make  an  erroneous  diagnosis 
if  you  continually  bear  in  mind  that  in  some  of  these  cases  an 
accurate  diagnosis  is  not  only  extremely  difficult,  but  abso- 
lutely impossible  until  the  progress  of  the  symptoms  has  been 
watched  for  a  certain  time.  That  the  case  is  one  of  cerebral 
haemorrhage  would  be  rendered  probable  by  such  symptoms 
as  extreme  relaxation  or  convulsive  twitchings  of  the  limbs  on 
one  side,  lateral  deviation  of  the  features,  or  inequality  of 
the  pupils  ;  but  with  haemorrhage  on  the  surface  of  the  brain 
none  of  these  paralytic  symptoms  may  be  present.  Marks  of 
external  injury,  especially  about  the  scalp,  should  be  carefully 
looked  for  in  every  case.  A  black  eye  or  a  cut  or  bruised 
scalp  may  have  resulted  from  a  drunken  man  falling  down, 
but  the  fall  may  have  fractured  his  skull  or  ruptured  a  blood- 
vessel in  the  brain. 

That  the  coma  is  a  sequel  of  an  epileptic  fit  might  be  sus- 
pected if  it  were  found  that  the  tongue  is  bitten  and  bleeding, 
and  if  there  were  hemorrhagic  spots  beneath  the  conjunctiva' 
1  Medical  Times  and  Gazette,  Juno  12,  1875. 
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or  the  skin ;  though  these  signs  are  frequently  absent  in  epi- 
leptic cases.  Epileptic  coma  is  usually  of  short  duration,  and 
the  speedy  return  of  consciousness  removes  any  doubt  that 
may  have  existed  as  to  the  nature  of  these  cases. 

In  cases  of  poisoning  by  opium,  one  of  the  most  striking 
and  constant  symptoms  is  extreme  contraction  of  the  pupils. 
The  skin,  too,  is  usually  bathed  in  a  profuse  perspiration. 
With  respect  to  the  contraction  of  the  pupils,  it  has  been 
observed  that  in  cases  of  apoplexy  with  haemorrhage  into  the 
pons  Varolii  the  pupils  have  been  as  much  contracted  as  in 
opium-poisoning. 

When  the  patient's  breath  is  tainted  by  the  odour  of  some 
alcoholic  liquor,  we  of  course  suspect  that  he  is  drunk.  It 
must  not,  however,  be  forgotten  that  as  a  drunken  man  is 
especially  liable  to  be  seized  with  apoplexy,  and  to  suffer  from 
accidental  mechanical  injury  in  the  streets  of  a  crowded  city, 
so  we  may  have  to  deal  with  the  complication  of  alcoholic  in- 
toxication and  cerebral  haemorrhage  on  a  fractured  skull.  It 
is  a  common  practice  to  give  brandy  or  some  form  of  alcoholic 
stimulant  to  anyone  who  has  become  faint  or  giddy,  and  so  it 
may  happen  that  an  unconscious  patient's  breath  is  tainted 
with  the  odour  of  drink  administered  after  the  onset  of  an 
apoplectic  seizure. 

In  cases  of  ursemic  coma  the  urine  is  usually  albuminous, 
and  presents  other  physical  and  chemical  signs  of  renal 
disease.  Ursemic  coma,  in  a  large  proportion  of  cases,  is  pre- 
ceded by  convulsions.  The  tongue  is  commonly  brown  and 
dry  in  these  cases,  and  the  breath  has  a  most  peculiar  and 
characteristic  foetor.  Yet,  even  with  all  this  evidence  of  renal 
disease,  the  case  may  not  be  one  simply  of  ursemic  coma; 
there  may,  in  addition,  be  the  complication  of  cerebral 
haemorrhage,  which,  as  we  know,  is  a  frequent  result  of 
chronic  Bright's  disease. 

The  difficulty  of  diagnosis  between  renal  disease  and 
drunkenness  is  sometimes  increased  by  the  fact  that  the 
urine  may  be  rendered  temporarily  albuminous  by  alcoholic 
intoxication.  A  remarkable  case  of  transient  alcoholic  albu- 
minuria occurred  when  my  friend  and  colleague  the  late 
Dr.  Baxter  was  house-physician  to  the  hospital.    A  man 
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between  twenty  and  thirty  years  of  age,  was  brought  in  one 
night  by  the  police.    He  was  unconscious,  and  breathing 
stertorously.    He  appeared  to  be  drunk,  and  a  large  quantity 
of  vinous  liquid  was  pumped  out  of  his  stomach.    The  un- 
consciousness continued,  and  it  was  then  suspected  that  he 
might  be  suffering  from  ursemic  poisoning.    This  suspicion 
was  confirmed  by  the  fact  that  his  urine,  drawn  off  by  a 
catheter,  was  '  loaded  with  albumen.'    He  was  then  put  into 
bed,  cupped  over  the  loins,  and  a  purgative  was  given.  When 
Dr.  Baxter  visited  the  ward  the  following  morning,  he  found 
the  man  up  and  dressed,  and  clamouring  for  his  discharge. 
He  said  that  he  had  been  very  drunk  overnight,  but  now  he 
had  nothing  the  matter  with  him ;  and  he  passed  some  urine, 
which  was  found  to  be,  in  every  respect,  quite  normal.  The 
temporary  albuminuria  was  the  result  of  renal  congestion, 
caused  by  the  excretion  of  an  excess  of  alcohol  or  the  products 
of  alcoholic  excess  through  the  kidneys. 

In  all  doubtful  cases  of  this  kind  it  is  better  to  err,  if  you 
err  at  all,  on  the  side  of  caution  and  safety.  Obviously  it  is 
better  to  allow  a  drunken  man  to  recover  his  senses  in  the 
ward  of  a  hospital  than  to  send  an  apoplectic  patient,  or  one 
with  a  fractured  skull,  to  die  in  the  cell  of  a  police-station. 
When  a  mistake  is  made  on  the  opposite  side,  and  a  supposed 
drunkard  dies  apoplectic,  it  is  a  very  natural,  though  it  may 
be  a  very  erroneous  inference,  that  someone  is  to  blame  and 
deserving  of  punishment. 
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CHAP  TEE  XIV. 

ON  THE  ETIOLOGY  AND  PATHOLOGY  OF  THE  SO-CALLED 
'  dentist's  LEG.'  1 

Various  Persistent  and  Painful  Sensations  after  Standing  long  in  one  Position — 
Caused  by  Pressure  of  Contracted  Muscles  on  Blood-vessels  and  Nerves — 
The  Means  of  Prevention  and  Cure. 

At  the  meeting  of  the  Odontological  Society  in  June,  1884, 
Mr.  Oakley  Coles  read  an  interesting  paper  on  the  '  Main- 
tenance of  Health  amongst  the  Practitioners  of  Dental  Sur- 
gery.' 2    The  reading  of  the  paper  was  followed  by  an  instruc- 
tive discussion,  in  the  course  of  which  mention  was  made  of 
the  pain  in  the  back  and  legs  resulting  from  over-fatigue  in 
muscles  which  are  engaged  in  maintaining  the  body  for  a  long 
period  in  one  constrained  position.  One  speaker,  Mr.  Dennant, 
of  Brighton,  said  he  had  himself  '  suffered  from  what  their 
medical  friends  were  learning  to  call  the  "dentist's  leg."' 
About  two  years  since  the  pain  became  unbearable  after 
standing  three  or  four  hours,  resembling  very  much  the  ap- 
plication of  scalding  water  to  the  outer  part  of  the  thigh  in 
the  region  of  the  external  cutaneous  nerve.    It  seemed  to  be 
due  to  nervous  exhaustion  from  the  undue  strain  thrown  upon 
the  part.    Medical  friends  and  common-sense  suggested  rest 
as  the  remedy,  and  this  he  secured  by  means  of  the  '  Lyons 
stool.'    He  had  used  this  for  about  two  years  with  great 
benefit,  and  could  now  get  through  a  day's  work  with  com- 
parative comfort. 

Some  time  since  I  had  my  attention  directed  to  this  sub- 
ject in  consequence  of  having  been  consulted  by  one  of  my 

1  Lancet,  August  15,  1885. 

2  Transactions  of  the  Odontological  Society  of  Great  Britain,  vol.  xvi., 
No.  8,  new  series. 
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friends,  a  dentist,  about  35  years  of  age,  who  described 
to  me  a  sensation  of  numbness  in  one  thigh  which  he  feared 
might  be  a  precursor  of  paralysis.  I  soon,  however,  relieved 
him  of  his  anxiety  by  giving  him  what  I  have  no  doubt  is  the 
true  explanation  of  the  perverted  sensation.  Our  every-day 
experience  teaches  us  that  overstrain  and  fatigue  may  be 
direct  causes  of  pain  in  the  muscles  concerned ;  but,  besides 
this,  the  long-continued  rigid  contraction  of  the  muscles 
which  are  engaged  in  maintaining  such  a  fixed  position  as  the 
operating  dentist  often  has  to  assume,  must  greatly  impede 
the  circulation,  not  only  through  the  muscles,  but  also  through 
the  integuments.  As  the  alternate  contraction  and  relaxation 
of  the  muscles — in  walking,  for  instance — assists  and  quickens 
the  circulation,  so  the  state  of  fixed  and  rigid  contraction  must 
obviously  impede  and  retard  the  circulation,  by  exerting  a 
continuous  pressure  upon  the  blood-vessels,  and  more  especially 
upon  the  soft  and  easily  compressed  veins.  The  impeded 
circulation  affects  not  only  the  muscles,  but  also  the  skin  and 
subcutaneous  tissues,  and  the  nerves  which  supply  the  dif- 
ferent tissues ;  and  one  result  of  a  defective  circulation 
through  the  nerves  is  to  cause  various  perverted  sensations — 
such  as  numbness,  a  sensation  of  '  pins  and  needles,'  or  a 
painful  feeling  of  heat  and  scalding.  The  immediate  cause, 
then,  of  the  painful  sensations  experienced  and  so  graphically 
described  by  Mr.  Dennant  appears  to  be  not,  as  he  suggests, 
'  nervous  exhaustion,'  but  perverted  nerve  function,  directly 
due  to  a  mechanical  impediment  to  the .  circulation  through 
the  rigidly  contracted  muscles  and  their  associated  nerves.  It 
is  probable,  too,  that  direct  Compression  of  the  nerves  by  the 
firmly  contracted  muscles  may  have  some  influence  in  the 
causation  of  the  perverted  sensations  referred  to  the  cutaneous 
terminations  of  the  nerves. 

I  have  often  been  consulted  by  men  and  women  beyond 
middle  age  who  have  been  alarmed  by  a  feeling  of  numbness 
or  '  pins  and  needles  '  in  the  extremities.  In  these  cases  the 
defective  circulation,  which  is  the  direct  cause  of  the  perverted 
sensation,  is  often  the  result  of  an  enfeebled  condition  of  the 
heart,  with  or  without  excessive  general  obesity,  and  often 
with  more  or  less  general  emphysema  of  the  lungs,  a  condition 
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of  things  which  tends  to  impede  primarily  the  pulmonary, 
and  secondarily  the  systemic  circulation.  These  perverted 
sensations  in  the  limbs,  in  so  far  as  they  result  from  an  inter- 
rupted or  defective  blood  supply  to  the  nerves,  are  strictly 
analogous  to  the  more  serious  condition,  coma,  which  we  dis- 
cussed in  the  last  chapter. 

To  return  to  the  '  dentist's  leg.'  The  obvious  means  of 
prevention  and  of  cure  consist  in  rest  for  the  over-strained 
limb,  or  such  a  frequent  change  of  position  as  is  equivalent  to 
a  certain  amount  of  rest.  Standing  in  one  position  is  notori- 
ously more  fatiguing  than  walking,  and  for  the  obvious  reason 
that  while  in  standing  one  set  of  muscles  is  in  a  constant  state 
of  active  contraction,  the  circulation  through  them  being 
thereby  retarded  and  enfeebled,  walking  involves  alternate 
contraction  and  relaxation  of  the  muscles,  with  an  invigorated 
and  quickened  circulation. 

More  than  one  speaker  during  the  discussion  referred  to 
the  benefit  to  be  derived  from  some  form  of  active  muscular 
exercise  after  the  day's  work.  It  is  probable,  too,  that  sys- 
tematic friction  and  massage  of  the  affected  limb  would  be 
beneficial. 
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CHAPTER  XV. 

THE  ASSOCIATION  OF  SENILE  DEGENERATION  OF  THE  BLOOD- 
VESSELS OF  THE  BRAIN  WITH  CEREBRAL  SOFTENING  AND 
MENTAL  DECAY. 

Structural  Changes  the  Result  of  Senile  Degeneration  of  the  Cerebral  Blood- 
vessels— Similar  Changes  sometimes  occur  in  Early  Life  as  a  Result  of 
Special  Morbific  Agencies — Malnutrition  of  Brain  consequent  on  Vascular 
Degeneration  —Degenerative  Changes  often  occur  in  the  Systemic  Arteries 
throughout  the  Body— Symptoms  vary  according  to  the  Parts  of  the  Brain 
affected — Amongst  the  most  Distressing  are  those  which  affect  the  Intellect 
— Diagnosis — Treatment. 

The  object  of  this  chapter  is  to  emphasise  the  very  frequent 
connection  of  senile  degeneration  of  the  blood-vessels,  espe- 
cially of  the  arteries  of  the  brain,  with  cerebral  softening  and 
loss  of  mental  power.  The  structural  changes  which  occur 
in  the  small  blood-vessels  of  the  brain,  as  a  result  of  senile 
degeneration,  have  been  well  described  and  illustrated  by  Sir 
James  Paget,1  and  they  are  now  well  known  to  all  patho- 
logists. The  changes  are  essentially  the  same  as  those  which 
affect  the  larger  arteries,  the  true  nature  of  which,  as  a  fatty 
and  calcareous  degeneration,  was  first  described  by  Mr.  George 
Gulliver.2  The  most  constant  appearance  is  that  of  minute 
shining  black-edged  particles,  partly  calcareous  and  partly 
oily,  irregularly  scattered  beneath  the  outer  surface  of  the 
minute  blood-vessels  of  the  brain.  As  the  degeneration 
advances  these  particles  increase  in  number  and  size  until  the 
whole  extent  of  the  affected  vessel  is  thick-set  with  them,  so 
that  the  natural  structures,  if  not  quite  wasted,  can  hardly  be 
discerned.  With  the  wasting  and  disappearance  of  the  normal 

1  Surgical  Pathology,  3rd  ed.  p.  106. 

2  Mcd.-Chir.  Trans.,  vol.  xxvi.  p.  86. 
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structures  the  blood-vessels  undergo  various  changes  of  shape. 
Often  the  outer  layer  is  rendered  uneven  and  tuberous  by 
clusters  of  oil  particles  beneath  it,  and  sometimes  there  occur 
small  aneurismal  dilatations  of  the  diseased  vessel.  The  vessels 
most  liable  to  these  changes  are  the  arteries  of  about  -^th  of 
an  inch  in  diameter;  but  they  exist  generally  at  the  same  time 
in  the  veins  of  the  same  or  of  a  less  diameter.  As  a  general 
rule  the  disease  decreases  nearly  in  the  same  proportion  as 
the  size  of  the  vessel,  and  the  smallest  capillaries  are  least,  if 
at  all,  affected.  But  there  are  many  exceptions  to  this  rule  ; 
and  it  is  not  rare  to  find  vessels  of  from  ^oVotn  to  3oVotn  of 
an  inch  in  diameter  having  parts  of  their  walls  nearly  covered 
with  the  abnormal  deposits. 

Although  the  changes  here  described  are  commonly  the 
result  of  old  age,  analogous  degenerations  may  occur  in  the 
prime  of  life,  as  results  of  alcoholic  excesses  or  of  some  inherited 
or  acquired  cachexia,  such  as  the  syphilitic  or  the  cancerous 
or  the  gouty.  In  the  advanced  stages  of  chronic  Bright's 
disease,  too,  the  elastic  arteries  are  liable  to  degenerative 
changes,  partly  due  to  the  abnormal  condition  of  the  blood 
which  they  transmit,  and  partly  to  the  excessive  strain  to 
which  they  are  subjected  between  the  hypertrophied  left 
ventricle  behind  and  the  resisting  hypertrophied  muscular 
arterioles  in  front. 

As  a  result  of  these  degenerative  changes  in  the  blood- 
vessels, the  nutrition  of  the  brain  suffers  in  various  ways. 

1.  The  elasticity  of  the  larger  arteries  being  impaired  by 
degeneration  of  their  walls,  involves  a  lessened  blood  current 
through  their  canals  and  a  diminished  blood  supply  to  the 
nervous  tissues. 

2.  Degeneration  of  the  muscular  coat  of  the  arterioles 
implies  the  loss  or  diminution  of  the  power  of  regulating  the 
blood  supply  in  accordance  with  the  physiological  requirements 
of  the  tissues. 

3.  The  structural  changes  in  the  walls  of  the  capillaries 
must  tend  to  impair  their  osmotic  powers,  and  to  interfere 
with  that  interchange  of  materials  between  the  blood  and  the 
tissues  which  is  essential  for  the  maintenance  of  healthy 
nutrition. 
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4.  When  the  coats  of  the  blood-vessels,  whether  arteries, 
veins,  or  capillaries,  have  undergone  structural  changes,  the 
blood  has  a  tendency  to  coagulate  within  the  diseased  vessels  ; 
and  so  the  brain  tissue,  over  an  extent  depending  on  the  size 
and  the  number  of  the  obstructed  vessels,  being  deprived  of 
its  blood  supply,  rapidly  undergoes  degeneration  and  softening. 

As  we  are  now  referring  mainly  to  the  senile  changes  in  the 
blood-vessels,  we  do  not  discuss  the  subject  of  obstruction  of 
the  cerebral  blood-vessels  by  embolism,  since  that  may  occur 
as  a  result  of  disease  of  the  cardiac  valves,  or  of  aneurysm 
and  other  causes  in  young  subjects.1 

5.  The  vessels  which  have  undergone  degenerative  changes 
are  less  able  to  resist  the  blood  pressure  to  which  they 
are  subjected,  and  consequently  they  are  liable  to  become 
dilated  into  aneurismal  pouches,  and,  as  a  result  of  their 
rupture,  haemorrhage  into  the  brain  tissue  is  of  frequent 
occurrence. 

The  loss  of  the  controlling  power  over  the  blood  supply 
which  results  from  the  degeneration  of  the  muscular  coat  of 
the  arterioles  increases  the  risk  of  capillary  hEemorrhages. 

A  common  result  of  the  defective  blood  supply  to  the  brain 
is  that  its  tissue  is  ill-nourished  and  becomes  more  or  less 
softened,  and  the  specific  gravity  of  the  brain  substance  is 
lowered.  The  softened  tissue  in  the  white  substance  of  the 
hemispheres  may  be  quite  colourless,  but  the  softened  portion, 
both  in  the  white  and  the  grey  matter,  has  often  a  red  or  a 
yellow  tinge,  the  colour  being  due  partly  to  the  engorgement 
of  vessels  in  the  immediate  neighbourhood  of  other  vessels 
which  have  been  obstructed,  and  partly  to  the  extravasation  of 
blood-colouring  matter  into  the  softened  tissue. 

On  microscopic  examination,  the  nerve  tubes  are  seen  to 
be  broken  up,  and  fatty  granules  take  the  place  of  the  myeline. 
Many  free  oil  globules  are  also  found  between  the  tissue 
elements,  and  aggregated  into  masses  which  constitute  the 
'  granular  corpuscles '  of  Gluge.  Oil  globules  also  collect 
outside  the  walls  of  the  capillaries,  and  are  distinct  from 
the  oily  particles  in  the  substance  of  the  degenerate 
vessels.     In  the  patches  of  extravasated  blood  are  seen 

1  This  subject  is  referred  to  in  the  chapter  on  Thrombosis  and  Embolism. 
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amorphous  yellow  granules  or  flakes  and  ruby-coloured  crystals 

of  haematoidine.1 

The  changes  in  the  blood-vessels  which  result  in  atrophy 
and  softening  of  the  brain  tissue  are  rarely,  if  ever,  limited  to 
the  cerebral  vessels. 

In  the  great  majority  of  cases,  similar  degenerative  changes 
occur  in  many,  if  not  in  the  whole,  of  the  systemic  arteries, 
although  those  in  different  organs  and  regions  of  the  body 
may  be  implicated  in  different  degrees.  The  coronary  arteries 
of  the  heart  are  often  affected,  and  the  resulting  malnutrition 
and  weakening  of  the  muscular  walls  of  the  heart  increase 
the  embarrassment  of  the  cerebral  circulation. 

It  will  often  be  found  that,  in  patients  who  present  many 
of  the  symptoms  which  result  from  degeneration  of  the  cere- 
bral blood-vessels,  the  subcutaneous  arteries  are  everywhere 
hard  and  tortuous,  the  result  of  atheromatous  and  calcareous 
degeneration  with  impaired  elasticity ;  and  the  observation  of 
this  fact  is  an  element  in  the  diagnosis  of  the  brain  disorder. 
On  the  other  hand,  it  will  sometimes  be  found  that,  while  the 
superficial  arteries  which  we  are  able  to  examine  are  hard  and 
tortuous,  in  consequence  of  senile  degenerative  changes,  the 
intellect  and  the  other  cerebral  functions  remain  for  the  most 
part  unimpaired.  We  conclude,  therefore,  that  the  cerebral 
vessels  in  these  cases  are  comparatively  free  from  the  struc- 
tural degenerations  which  affect  other  parts  of  the  arterial 
system. 

The  symptoms  which  result  from  degeneration  of  the  cere- 
bral blood-vessels  are  those  which  are  usually  described  under 
the  head  of  chronic  softening  of  the  brain,  and  it  may  be  that 
no  serious  permanent  symptoms  occur  until  the  brain  tissue 
has  undergone  some  atrophic  change.  The  symptoms  present 
great  variety  in  different  cases,  according  to  the  parts  of  the 
brain  which  are  chiefly  implicated.  Every  function  of  the 
brain  may  be  more  or  less  seriously  impaired.  The  intellect 
is  usually  weakened,  memory  fails,  speech  is  often  affected, 
the  speaker  stops  in  the  middle  of  a  sentence,  being  unable  to 

1  Dr.  Bastian  has  given  a  very  complete  account  of  the  morbid  anatomy  of 
softening  of  the  brain  in  Reynolds's  System  of  Medicine,  vol.  ii.  p.  400. 
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recall  or  to  utter  the  next  word.    There  may  be  more  or  less 
of  general  paralysis,  with  special  weakness  of  certain  sets  of 
muscles.    The  legs  are  sometimes  dragged  with  a  scraping 
movement  of  the  sole  of  the  foot  at  each  step.    Hemiplegia  is 
a  common  form  of  paralysis,  a  result  of  implication  and 
perhaps  plugging  of  one  middle  cerebral  artery;  and  with 
right  hemiplegia  there  is  often  more  or  less  complete  aphasia. 
Sudden  impairment  of  vision  in  one  eye  may  sometimes  be 
seen  by  the  ophthalmoscope  to  have  been  caused  by  a  thrombus 
in  a  branch  of  the  retinal  artery.    The  symptoms,  whether 
paralytic  or  otherwise,  which  result  from  a  thrombus  pass 
away  sometimes,  after  a  few  minutes  or  hours,  almost  as 
suddenly  as  they  came ;  the  probable  explanation  being  that  a 
soft  clot  which  had  temporarily  blocked  an  artery  has  been 
broken  up  and  carried  on  into  the  terminal  vessels,  where  it 
causes  but  little  impediment  to  the  circulation.    Thus  a  com- 
plete hemiplegia  may  in  a  few  hours  give  place  to  only  a 
slight  weakening  of  the  affected  side.    But  the  same  artery  is 
liable  to  be  again  plugged,  and  perhaps  permanently,  with  the 
result  of  a  sudden  and  persistent  paralysis.   Pain  in  the  head, 
more  or  less  diffused,  is  sometimes  complained  of.  Giddiness 
and  confusion  of  thought  are  common  symptoms.  Various 
sensations,  the  result  of  central  changes,  may  be  referred  to 
the  cutaneous  surface,  or  to  certain  sets  of  muscles,  assuming 
the  form  of  hyper sesthesia,  or  of  numbness  with  formication. 
Muscular  rigidity  sometimes  occurs.    The  whole  character 
and  temper  often  become  painfully  changed.    The  man  of 
powerful  intellect,  calm  and  self-possessed,  becomes  irritable, 
imbecile,  peevish,  and  sometimes  delirious  and  violent.  The 
control  of  the  bladder  and  rectum  may  be  more  or  less  im- 
paired.   In  some  cases  convulsion  occurs,  and  this  may  be 
quickly  succeeded  by  fatal  coma,  or  the  convulsion  may  recur 
again  and  again  at  uncertain  intervals,  constituting  what  is 
sometimes  called  senile  epilepsy.    In  other  cases,  a  sudden 
termination  is  the  result  of  the  giving  way  of  an  artery  and 
an  outburst  of  cerebral  haemorrhage. 

The  Laureate,  in  one  of  his  later  poems  ('  The  Ancient 
Sa^e'),  nas  given  a  touching  and  graphic  description,  evi- 
dently the  result  of  close  and  accurate  observation,  of  the 
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wreck  and  ruin  of  intellect  which  may  be  the  outcome  of 
old  age. 

It  is  a  sceptic  who  speaks  : 

The  statesman's  brain  that  sway'd  the  past 

Is  feebler  than  his  knees  ; 
The  passive  sailor  wrecks  at  last 

In  ever-silent  seas ; 
The  warrior  hath  forgot  his  arms, 

The  learned  all  his  lore  ; 
The  changing  market  frets  or  charms 

The  merchant's  hope  no  more. 

The  above  is  a  fragment  of  a  description,  the  whole  of  which 
is  most  interesting  and  pathetic  and  strictly  true  to  nature. 

The  diagnosis  of  these  cases  of  degeneration  of  the  cerebral 
blood-vessels  with  tendency  to  atrophic  softening  is  seldom 
attended  with  difficulty.  The  characteristic  features  are  the 
progressive  loss  of  brain  power  in  one  more  or  less  aged  and 
with  evidence  of  general  arterial  decay  and  rigidity.  It  is, 
however,  to  be  noted,  as  I  have  before  intimated,  that  different 
portions  of  the  vascular  system  may  be  affected  in  very  dif- 
ferent degrees.  Thus  we  may  sometimes  find  decided  evidence 
of  cerebral  softening  in  an  elderly  subject,  whose  radial  and 
other  superficial  arteries  appear  to  have  lost  little  of  their 
original  softness  and  elasticity ;  while,  on  the  other  hand,  an 
old  man  with  hard  and  tortuous  radial  arteries  may  for  years 
present  few  or  no  signs  of  failing  brain  power.  In  some  cases, 
while  the  arteries  of  the  limbs  are  little  affected,  the  coronary 
arteries  of  the  heart  have  undergone  degenerative  change  in 
common  with  those  of  the  brain  ;  and  in  consequence  the  ill- 
nourished  heart  has  a  peculiar  rapid  tumbling  action,  while 
the  pulse  is  feeble,  irregular,  and  often  intermitting.  This 
combination  of  a  feeble  heart  with  rigid  cerebral  vessels  must 
obviously  increase  the  hindrances  in  the  way  of  a  due  supply 
of  blood  to  the  brain,  and  favour  the  tendency  to  degenerative 
changes  in  the  tissue  of  that  organ. 

The  dull  pain  which  is  sometimes  complained  of  by  these 
patients  is  much  less  constant  and  severe  than  that  caused  by 
the  growth  and  pressure  of  a  cerebral  tumour. 

The  pain  of  chronic  meningitis,  too,  is  usually  more  severe 
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than  that  of  cerebral  softening,  and  the  progress  of  the  disease 
towards  a  fatal  termination  is  more  rapid. 

Treatment. — The  treatment  of  symptoms  which  result 
from  senile  degeneration  of  the  tissues  can  obviously  be  only 
palliative.  We  have  no  power  to  put  back,  or  even  to  arrest, 
the  hand  upon  the  dial.  The  symptoms  of  impaired  cerebral 
circulation  may  in  the  earlier  stages  be  relieved  by  measures 
calculated  to  improve  the  general  nutrition.  Nutritious  food 
should  be  given  at  short  intervals,  and  even  during  the 
night,  with  wine  or  some  other  form  of  alcoholic  stimulant. 
Exposure  to  cold  and  damp  is  to  be  carefully  avoided. 
Fatigue,  whether  of  mind  or  body,  may  be  very  injurious. 
Vertigo  and  confusion  of  thought  may  often  be  relieved  and 
warded  off  by  maintaining  the  recumbent  posture  with  the 
head  only  slightly  raised.  All  lowering  medicines  are,  of 
course,  to  be  avoided.  Constipation,  which  might  involve  a 
dangerous  straining  at  stool,  should  be  obviated  by  the  mildest 
laxatives. 

As  a  tonic,  a  combination  of  quinine,  iron,  and  strychnine 
may  be  given.  Insomnia,  with  tendency  to  delirium,  may  often 
be  counteracted  by  liquid  or  solid  food  with  wine.  If  these 
means  fail,  a  cautious  use  of  chloral  or  the  bromides  is 
often  successful.  Daily  driving  in  an  open  carriage  when  the 
weather  and  season  permit  should  be  encouraged.  All  mental 
and  emotional  excitement  should  be  carefully  avoided.  Many 
troubles  and  complications  may  arise  requiring  special  care 
and  management,  but  in  spite  of  all  treatment  the  tendency 
is  towards  an  inevitably  fatal  termination. 


HOMOEOPATHIC  CAMPHOR  POISONING  311 


CHAPTEK  XVI. 

CASES  OP  POISONING  BY  HOMOEOPATHIC  CONCENTEATED 
SOLUTION  OF  CAMPHOR. 

Convulsions  and  Hemiplegia  caused  by  Twenty-five  Drops  of  Homoeopathic 
Solution  of  Camphor — Violent  Headache,  Vomiting,  &c,  after  Eight  Doses 
of  Three  Drops  taken  every  Five  Minutes — Profound  Coma  after  a  Tea- 
spoonful  Dose — Epileptiform  Convulsions  after  a  Teaspoonful  Dose — A 
Swiss  Guide  rendered  giddy  and  unable  to  proceed  by  about  Twenty  Drops 
— Faintness  and  Giddiness  caused  by  Seven  Drops  of  the  Solution — Epilep- 
tiform Convulsion  caused  by  about  Fifteen  Drops — Unconsciousness  caused 
by  an  uncertain  amount  applied  to  an  Aching  Tooth — An  Eton  Boy  ren- 
dered Unconscious  by  about  Fifteen  Drops — Epileptiform  Convulsions 
caused  by  Seven  Doses  of  Three  Drops  in  the  course  of  about  Six  Hours 
— Camphor  in  Solution  much  more  active  than  in  the  Solid  State. 

I  first  brought  this  important  subject  to  the  notice  of  the 
profession  in  a  paper  which  was  published  in  the  seventh 
volume  of  the  Transactions  of  the  Clinical  Society  (1874),  and 
of  which  the  following  is  the  substance  : — 

Miss  S  ,  set.  20,  consulted  me  at  the  beginning  of  Sep- 
tember 1873  on  account  of  certain  nervous  symptoms  which 
were  believed  to  have  resulted  from  an  overdose  of  camphor 
taken  some  months  before. 

The  following  history  was  obtained  from  the  patient,  her 
mother,  and  my  friend  Mr.  Charles  H.  Drake,  of  Brixton. 

Miss  S          had  always  enjoyed  good  health,  and  had 

never  shown  any  symptoms  of  nervous  disorder.  On  Feb- 
ruary 19th,  1873,  she  had  a  slight  cold  and  sore-throat,  for 
which  she  took  at  bedtime  a  dose  of  'Epps's  homoeopathic 
concentrated  solution  of  camphor.' 

The  patient  says  that  in  the  presence  of  a  servant  who 
watched  her,  she  dropped  twenty-five  drops  into  a  wineglass  of 
water  and  drank  it  off.    The  medicine  at  once  caused  a  burn- 
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ing  sensation  in  the  mouth  and  throat,  which  made  her  call 
for  more  water,  which  she  drank.  She  then  took  some  gruel 
and  lay  down  in  bed.  She  believes  that  she  immediately 
went  to  sleep.  In  a  short  time  her  sister,  who  occupied 
another  bed  in  the  same  room,  hearing  her  make  a  strange 
noise,  spoke  to  her,  but  receiving  no  answer  she  got  up  and 
found  the  patient  insensible,  foaming  at  the  mouth,  black  in 
the  face,  and  violently  convulsed.  The  sister  had  often  seen 
epileptic  fits  in  a  lady  of  her  acquaintance,  and  she  ran  to 
her  mother  and  said  that  her  sister  was  in  a  fit.  In  a  few 
minutes  the  convulsion  ceased,  and  was  followed  by  vomiting 
of  a  pink,  probably  blood-tinged,  fluid,  having  a  strong  odour 
of  camphor.  Meanwhile  Mr.  Drake  had  been  sent  for,  and 
when  he  arrived  about  an  hour  had  elapsed.  She  was  then 
in  a  deep  sleep,  from  which  she  could  with  difficulty  be  aroused. 
The  throat  looked  inflamed,  the  tongue  was  covered  by  a 
thick  creamy  fur,  and  the  pupils  were  dilated.  A  mustard 
emetic  was  given  and  more  camphorous  liquid  was  ejected. 
Some  strong  coffee  was  then  given.  For  several  hours  the 
breath  continued  to  smell  of  camphor,  and  she  was  very 
drowsy  during  the  night  and  the  following  day.  For  several 
days  she  complained  of  pain  and  tenderness  over  the  stomach, 
increased  by  taking  food.  Numbness  of  the  tongue  continued 
for  a  fortnight,  and  the  left  arm  and  leg  were  partially  para- 
lysed. She  dragged  the  left  leg  along  the  ground  in  walking 
Gradually  these  symptoms  passed  away ;  but  when  she  con- 
sulted me  seven  months  afterwards,  she  complained  that  since 
taking  the  poisonous  dose  she  had  never  passed  a  night  with- 
out being  disturbed  by  distressing  dreams.  She  had  continued 
to  feel  weak  and  nervous,  and  occasionally  had  a  feeling  of 
weakness  and  numbness  in  the  left  arm  and  leg. 

The  symptoms  which  occurred  in  this  case  were  similar  to 
those  which  in  several  recorded  cases  have  resulted  from  an 
overdose  of  camphor.  Pereira  says  that  'in  its  power  of 
causing  stupor  camphor  agrees  with  opium,  but  it  differs  from 
the  latter  in  its  more  frequently  causing  delirium  and  con- 
vulsions.' In  the  fourth  edition  of  Percira's  Materia  Mcdica 
(vol.  ii.  part  i.  p.  455),  five  cases  are  cited  in  which  convulsions 
resulted  from  a  large  dose  of  solid  camphor.    In  one  case  the 
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dose  was  two  scruples,  in  another  two  scruples,  and  in  the 
case  of  three  children  aged  respectively  5  years,  3  years,  and 
18  months,  about  half  a  drachm  caused  convulsions,  and  in 
the  youngest  child  a  single  attack  of  convulsions  was  fol- 
lowed by  fatal  coma. 

It  seems  probable  that  while  the  convulsive  attack  in  my 
patient  was  a  direct  result  of  the  camphor  entering  the  cir- 
culation, and  perhaps  causing  a  defective  blood  supply  to  the 
brain  by  exciting  spasm  of  the  cerebral  arterioles  (see  the 
chapter  on  Epilepsy),  the  paralytic  symptoms  and  the  subse- 
quent nervous  derangement  may  have  been  due  to  an  injury 
inflicted  on  the  brain  by  the  violent  epileptiform  paroxysm.1 

I  took  the  residue  of  the  solution  of  camphor  to  Messrs. 
Bell  &  Co.,  in  Oxford  Street,  and  Mr.  Gale  did  me  the  favour 
to  analyse  it.  He  reports  it  to  be  a  saturated  solution  of  cam- 
phor in  rectified  spirit,  the  proportion  being  an  ounce  of  solid 
camphor  to  an  ounce  and  a  quarter  of  rectified  spirit.  So 
that  this  so-called  homoeopathic  camphor  is  stronger  than  the 
spiritus  camphorse  of  the  British  Pharmacopoeia  in  the  pro- 
portion of  seven  and  one-fifth  to  one.  The  spiritus  camphorae 
P.B.  contains  one  ounce  of  camphor  in  nine  fluid  ounces  of 
rectified  spirit. 

There  is  some  doubt  as  to  the  amount  of  this  concentrated 
solution  that  my  patient  took.  She  believes  that  she  took 
only  twenty-five  drops,  which  would  contain  about  ten  grains 
of  camphor  (twenty-five  measured  minims,  would  contain 
twenty  grains).  It  is  obvious  that  when  the  spirituous  solution 
is  mixed  with  water  the  camphor  is  precipitated  in  a  state  of 
very  minute  subdivision,  and  so  in  a  state  more  favourable 
for  rapid  absorption  than  when  camphor  is  taken  in  the  form 
of  coarse  powder.  The  printed  directions  on  the  bottle  are : 
'  Dose,  two  to  five  drops  on  a  lump  of  sugar,  which  may  be 
repeated  every  half-hour  or  oftener  if  necessary.'  The 
patient,  probably  thinking  that  a  homoeopathic  medicine 
could  not  be  poisonous,  went  much  beyond  the  prescribed 
dose ;  but  that  a  literal  compliance  with  the  printed  directions 

1  I  have  lately  (January,  1887)  heard  from  Dr.  Frodsham,  Miss  S  's 

present  medical  attendant,  that  she  has  had  no  return  of  nervous  symptoms, 
and  that  she  is  now  in  good  health. 
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may  be  attended  with  serious  consequences  is  shown  by 
another  case,  the  particulars  of  which  were  given  to  me  by  the 
patient  himself. 

The  Eev.  W.  ft  ,  set.  64,  a  highly  intelligent,  energetic 

clergyman,  in  the  spring  of  1870  had  a  slight  cold,  for  the 
relief  of  which  he  was  advised  to  take  three  drops  of  homoeo- 
pathic solution  of  camphor  every  five  minutes  for  an  hour. 
In  order  to  ensure  strict  compliance  with  the  directions  he 
sat  down  to  write  letters,  while  his  daughter,  watch  in  hand, 
sat  by  him  and  gave  the  dose  at  regular  intervals.  After 
taking  the  eighth  dose  he  suddenly  felt  intense  pain  in  the 
head,  and,  saying  to  his  daughter,  '  I  can  take  no  more  of  the 
medicine,'  he  went  into  another  room,  where  his  wife  seeing 
him  exclaimed,  '  Why,  you  are  as  pale  as  death  ! '  He  vomited 
several  times,  then  went  to  bed,  where  for  forty-eight  hours, 
he  suffered  from  intense  headache.  When  he  got  up  he  felt 
very  severe  pain  in  the  spine,  which  made  it  difficult  for  him 
to  maintain  the  erect  posture.  This  pain  continued  for  about 
a  month,  and  it  was  two  months  from  the  time  of  taking  the 
camphor  before  he  was  able  to  resume  his  duties  in  the 
church.    He  has  since  remained  in  his  usual  good  health. 

This  gentleman  informs  me  that  since  the  occurrence  of 
his  own  case,  which  excited  much  interest  amongst  his  friends 
and  acquaintances,  he  has  heard  of  several  instances  in  which 
very  unpleasant  and  alarming  symptoms  have  resulted  from 
the  employment  of  the  same  concentrated  solution  of  camphor. 

I  am  indebted  to  Mr.  Delamark  Freeman  for  the  particulars 
of  the  following  case,  which  I  give  in  his  own  words  : — 

'  A  young  lady,  aged  19,  about  eighteen  months  ago  took, 
for  an  attack  of  diarrhoea,  a  teaspoonful  of  homoeopathic  solution 
of  camphor  in  water.  Soon  after  taking  it  she  was  seized  with 
burning  pain  in  the  mouth,  fauces,  and  pit  of  the  stomach', 
and  she  complained  of  feeling  giddy,  great  dimness  of  vision, 
tinnitus  aurium,  numbness  and  tingling  of  the  arms  and  legs, 
with  loss  of  muscular  power.  When  I  saw  her,  which  was  soon 
afterwards,  I  found  her  in  a  state  of  insensibility,  in  which  Bhe 
remained  for  more  than  three  hours.  There  was  coldness  of 
the  surface  with  a  quick  and  feeble  pulse,  conjunctivas  in- 
sensible to  the  touch,  respiration  feeble ;  tickling  of  the  feet 
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caused  no  reflex  action,  but  she  had  slight  convulsions.  Her 
breath  smelt  strongly  of  camphor.  After  an  emetic  of  mustard 
she  gradually  became  sensible,  and  had  the  appearance  of  a 
person  awaking  from  a  very  profound  sleep.  Afterwards  she 
had  burning  heat  of  the  skin,  full  and  quick  pulse,  twitching 
of  the  eyelids,  much  agitation,  headache,  giddiness,  and  in- 
ability to  walk  from  loss  of  muscular  power.  Her  mouth  was 
in  some  places  stained  white  by  the  flocculent  deposit  of  cam- 
phor, and  in  other  parts  the  mucous  membrane  was  slightly  red, 
swollen,  and  painful.  It  was  some  days  before  the  symptoms 
entirely  passed  away.  I  examined  the  solution,  and  found  it  to 
be  a  saturated  spirituous  solution  of  camphor,  by  far  stronger 
than  the  ordinary  spirit  of  camphor  of  the  Pharmacopoeia.' 

Modern  homoeopaths  admit  that  there  are  amongst  them 
'  men  of  high  dilutions,  men  of  low  dilutions,  and  men  of  no 
dilutions  at  all ;  '  and  it  would  appear  that  the  disciples  of 
Hahnemann  have  passed  from  the  irrational  and  ludicrous 
extreme  of  infinitesimal  dilution  to  the  dangerous  extreme  of  the 
greatest  possible  concentration  of  active  and  poisonous  drugs. 

It  is  difficult  to  conceive  what  useful  purpose  can  be  served 
by  the  employment  of  so  concentrated  a  solution  of  camphor 
as  that  in  question,  the  preparation  being  so  hot  and  acrid  that 
it  cannot  be  taken,  even  in  small  doses,  without  being  largely 
diluted.  Then  there  is  an  obvious  risk  that  this  concentrated 
solution  may  be  mistaken  for  the  much  weaker  solution  of  the 
British  Pharmacopoeia ;  a  mistake  which,  in  spite  of  the  printed 
directions  on  the  bottles,  was  probably  made  by  both  the  young 
ladies  who  suffered  so  seriously  for  their  error. 

I  have  thought  it  right  to  bring  forward  these  cases  in  the 
hope  that  their  publication  may  serve  as  a  warning  of  the 
danger  which  attends  the  employment  of  homoeopathic  concen- 
trated poisons. 

Appendix  to  Dr.  G.  Johnson's  Paper  on  Poisoning  by 
Homoeopathic  Camphor. 

On  July  2nd,  1874,  I  (G.  J.)  saw,  in  consultation  with  Mr. 

G.  H.  Wade,  of  Chislehurst,  Mr.  C.  P  ,  set.  18,  articled  clerk. 

On  June  27th  Mr.  P  had  a  slight  diarrhoea,  for  which  he 

took  at  3  p.m.  about  a  teaspoonful  of  Rubini's  saturated  solution 
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of  camphor,  in  water.  Immediately  after  swallowing  the 
dose  he  went  out  to  the  cricket  field,  a  distance  of  about  a 
quarter  of  a  mile.  Arrived  there,  he  began  to  feel  confused  and 
giddy.  For  this  he  took  a  small  quantity  of  brandy  and  water. 
In  about  half  an  hour  after  taking  the  camphor  he  suddenly 
fell  down  and  was  violently  convulsed.  The  bystanders  said 
he  appeared  to  be  in  an  epileptic  fit.  Within  about  ten  minutes 
from  the  time  of  the  seizure  Mr.  Wade  happened  to  be 
driving  past,  and  was  called  to  him.  The  patient  was  then  in 
a  state  of  semi-consciousness,  and  was  making  ineffectual 
attempts  to  get  upon  his  feet.  Mr.  Wade  immediately  had 
him  put  into  his  carriage  and  drove  him  home.  He  then 
gave  him  an  emetic  of  sulphate  of  zinc  and  common  salt, 
which  acted  quickly,  and  brought  away  a  large  quantity  of  pre- 
cipitated camphor.  The  patient  then  went  to  bed,  and  re- 
mained there  until  the  following  morning.  During  the  five 
days  since  the  attack  he  had  felt  weak  and  had  an  occasional 
sensation  of  giddiness ;  but,  in  consequence  probably  of  the 
speedy  ejection  of  the  camphor  by  the  emetic,  the  after-symp- 
toms were  fewer  than  in  the  previous  cases.  With  the  exception 
of  the  slight  diarrhoea,  this  youth  was  in  good  health  and 
had  had  no  illness  since  the  summer  of  1868,  when  for  a  few 
hours  he  had  headache  and  delirium  after  being  exposed 
bareheaded  to  the  heat  of  the  sun. 

The  chief  anxiety  of  the  patient's  friends  was  to  know 
whether  the  attack  of  convulsion  was  a  result  of  the  over- 
dose of  camphor.  After  my  experience  of  similar  cases  I  had 
no  hesitation  in  saying  that  it  was,  and  that  no  return  of  the 
convulsion  was  to  be  apprehended.1 

Postscript. 

From  the  '  British  Medical  Journal,'  December  6,  1873. 
To  the  Editor. 

<  gIRj — I  regret  that  I  did  not  observe  the  notice  of  Dr. 
George  Johnson's  communication  to  the  Clinical  Society  on 

1  On  December  29,  1886,  Mr.  Wade,  in  answer  to  my  inquiry,  wrote  me  the 

following  note :— '  Mr.  C.  P         has  had  no  sign  of  convulsion  or  any  other 

nervous  symptoms  since  you  saw  him.  Of  course  he  was  somewhat  unwell  for 
a  little  time  after,  but  nothing  requiring  a  note.' 
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the  above  subject ;  had  I  seen  it  I  should  have  forwarded  to 
him  the  following  case,  in  addition  to  the  three  which  he  read. 
In  September  1871  I  was  staying  at  the  Bel  Alp,  with  Johann 
Jaun  as  guide.  Jaun  is  an  overland  guide,  and  is  well- 
known  as  an  active  and  vigorous  man.  His  age  is  perhaps  28. 
One  morning  we  started  at  3.30  a.m.  for  the  ascent  of  the 
Schienhorn,  and  a  London  gentleman  (whose  name  I  forget), 
who,  with  his  guide,  intended  to  cross  the  Beich  Grat,  accom- 
panied us  on  our  way. 

♦When  we  had  reached  the  neve  of  the  Beich  Glacier, 
Jaun,  who  had  fallen  back,  came  up  to  me  and  said  he  was 
suffering  so  severely  from  diarrhoea  that  he  feared  he  should 
be  unequal  to  the  ascent.  As  the  morning  was  very  fine  I 
was  much  disappointed,  and  mentioned  the  state  of  the  case 
to  my  companion.  He  promptly  brought  forth  a  bottle  of 
"  homoeopathic  camphor,"  with  which  he  had  been  armed  by 
his  own  homoeopathic  attendant  against  diarrhoea.  I  caught 
at  any  chance  of  a  cure,  and  gave  my  guide  ten  drops  of  it, 
which  was  double  the  dose  ordered  to  my  companion.  As 
another  loose  motion  occurred,  I  gave  him  a  second  dose  of 
ten  drops  at  most.  I  say  "ten  at  most,"  because  in  my  slightly 
contemptuous  estimate  I  dropped  it  carelessly  upon  a  bit  of 
sugar.  My  intention  was  to  give  him  a  liberal  five  drops. 
He  may,  however,  have  taken  twenty  drops  in  all.  Soon  after- 
wards he  began  to  feel  very  ill,  and  in  particular  to  suffer 
from  a  distressing  giddiness  (Sclurindel).  He  had  also  some 
headache  and  nausea,  and  became  so  nervous  that  he  feared 
to  walk  any  farther  upon  the  snow.  We  were  certainly  upon 
a  slope,  but  it  was  not  very  steep ;  and  before  taking  the 
medicine  he  would  have  walked  upon  it  without  a  thought. 
As  it  was,  we  had  to  deposit  him  in  a  cave  for  safety,  and  I 
gave  him  some  ice-water  and  bathed  his  head.  When  quiet 
he  seemed  better,  and  my  companion  and  myself  walked  on 
to  the  summit  of  the  pass  with  the  other  guide,  and  remained 
there  until  Jaun  crawled  up  about  an  hour  and  a  half  Jater, 
still  feeling  very  giddy  and  nervous.  He  picked  out  the  safest 
place  on  the  rocks,  and  there  fell  off  into  a  sort  of  lethargy, 
from  which  I  gently  aroused  him  from  time  to  time.  He  was 
quite  unable  to  take  food,  but  he  drank  some  wine  and  water 
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at  intervals.  As  the  morning  was  hot  I  was  ahle  to  remain 
about  two  hours  longer  on  the  summit,  when  Jaun  felt  able  to 
return  homewards  ;  fortunately  also  a  gentleman  came  up  from 
Eied  with  two  guides,  so  that  we  reached  the  Bel  Alp  with- 
out further  difficulty.  He  grew  better  as  we  returned,  and 
next  day  was  quite  well.  There  was  no  diarrhoea  after  the 
second  dose.  When  I  read  Dr.  Johnson's  cases  I  see  that  we 
were  lucky  to  come  off  so  well,  and  that  I  was  to  blame  in 
leaving  Jaun  behind  without  assistance.  Without  the  other 
guide,  however,  we  could  not  have  proceeded,  and  my  com- 
panion had  a  long  walk  before  him. 

'  I  am,  &c, 

'  S.  Clifford  Allbutt. 

'  Leeds,  Dec.  1873.' 


The  publication  of  the  preceding  paper,  with  the  appendix 
and  postscript,  served  to  direct  the  attention  of  the  profession 
to  the  subject,  and  led  to  the  publication  of  other  cases  of 
camphor-poisoning.  In  the  British  Medical  Journal,  Feb.  6th, 
1875,  appeared  the  following  communication  from  myself: — 

Another  Case  of  Poisoning  by  Homoeopathic  Solution  of 

Camphor. 

I  am  indebted  for  the  particulars  of  the  following  case  to  a 
former  pupil,  who  gives  me  permission  to  publish  them,  but 
begs  me  to  withhold  his  name,  for  the  reason  that  it  is  a  rule 
of  the  public  service  in  which  he  is  engaged  that  no  medical 
officer  shall  publish  his  cases  without  special  permission, 
which  is  not  always  granted  when  asked  for.  I  give  the  case 
as  reported  in  a  letter  addressed  to  me  by  the  medical  officer 
who  saw  the  patient. 

'  I  was  called  in  to  see  a  lady  about  35  years  of  age,  and 
found  her  with  a  very  pale  face  and  weak  pulse.  She  said 
she  had  been  suffering  from  a  bad  cold  and  feverishness ; 
that  she  had  got  up  late,  and  had  her  dinner  at  about  two 
o'clock.  About  an  hour  after  dinner,  her  sister,  who  is  an 
experienced  nurse,  dropped  seven  drops  of  homoeopathic  solu- 
tion of  camphor  on  a  lump  of  sugar,  and  gave  it  to  her. 


•  1       CASES  OF  GIDDINESS  AND  CONVULSIONS  319 


Immediately  after  taking  it,  she  was  attacked  with  a  very 
faint  feeling,  which  compelled  her  to  lie  down  flat  on  the 
hearthrug,  and  she  nearly  lost  consciousness.  This  lasted 
about  five  minutes.  When  I  arrived,  her  face  was  very  pale, 
and  her  pulse  was  weak.  I  ordered  her  to  bed,  and  gave  her 
some  aromatic  spirit  of  ammonia  and  lavender.  She  was 
very  drowsy  after  she  got  to  bed,  but  had  no  more  vertigo  or 
faintness  ;  and  in  a  day  or  two  she  got  rid  of  her  cold.  I  am 
led  to  believe  that  this  was  a  case  of  camphor-poisoning 
similar  to  those  which  you  have  published,  for  the  following 
reasons  :  the  attack  occurred  immediately  after  taking  a  dose 
of  camphor  ;  the  patient  says  that  she  had  never  before  had 
a  similar  feeling  of  faintness ;  and  the  vertigo  or  faint  was 
followed  by  drowsiness.' 

There  can,  I  think,  be  no  doubt  that  the  symptoms  were 
a  direct  result  of  the  camphor.  The  dose  was  smaller  than 
in  any  other  case  which  I  have  met  with,  in  which  poisoning 
has  resulted  from  the  incautious  use  of  this  dangerous  com- 
pound. Seven  drops  would  be  an  uncertain  quantity ;  but 
seven  measured  minims  would  contain  rather  more  than  five 
and  a  half  grains  of  camphor. 

The  British  Medical  Journal,  Feb.  20,  1875,  contained  the 
following  two  communications  : — 

'  Case  of  Poisoning  by  Homoeopathic  Solution  of  Camphor. 

1  The  case  of  camphor  poisoning  related  by  Dr.  George 
Johnson  in  the  Journal  of  the  6th  instant  has  induced  me 
to  look  up  my  notes  of  a  case  that  came  under  my  observation 
about  fourteen  months  ago. 

'  Last  winter,  a  young  lady  about  20  years  of  age,  who 
generally  enjoyed  good  health,  while  dressing,  about  half-past 
seven,  to  go  out  to  an  evening  party,  became  very  giddy  and 
unwell.  She  went  into  the  next  room  to  her  sister  ;  said  she 
felt  very  ill ;  threw  her  arms  around  her,  and  was  immediately 
seized  with  strong  convulsions.  I  was  sent  for  ;  but,  not 
being  at  home,  she  was  seen  by  Mr.  Armstrong.  The  convul- 
sions had  passed  off.  In  about  a  quarter  of  an  hour  there 
was  free  vomiting,  and  the  patient  remained  unconscious  for 
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some  time  longer.    I  was  requested  by  a  second  messenger  to 
see  her  as  soon  as  I  came  home.    I  did  so  a  little  before 
eleven.    She  complained  at  that  time  much  of  headache  and 
giddiness,  and  was  evidently  confused.    Her  pulse  was  quick  ; 
skin  moist.    Her  father  told  me  downstairs  that  she  had  had 
an  epileptic  fit.    I  expressed  my  unwillingness  to  believe  it 
was  a  case  of  epilepsy,  until  I  failed  to  discover  that  it  origi- 
nated from  some  other  cause.    At  the  request  of  her  parents, 
I  visited  her  again  in  two  hours— about  half-past  1  a.m.' 
Having  had  some  sleep,  she  seemed  more  comfortable,  and 
was  decidedly  clearer  mentally.    After  much  conversation 
and  inquiry,  which  did  not  elicit  anything  of  importance 
bearing  on  the  illness,  when  I  had  almost  despaired  of  gaining 
any  further  information,  her  mother  told  me  that  the  only 
thing  her  daughter  had  taken  that  evening  after  dinner  was 
a  few  drops  of  camphor  while  she  was  dressing,  for  a  slight 
cold  in  the  head ;  and  "  that  of  course,"  she  added,  "  could  not 
make  her  ill."    I  thereupon  expressed  a  wish  to  see  what  re- 
mained.   A  half-ounce  bottle  was  produced,  more  than  half- 
full,  labelled  "homoeopathic  solution  of  camphor,"  with  the 
name  of  a  respectable  firm.    There  was  no  intimation  of  the 
dangerous  potency  of  the  drug.    It  was  bought,  I  was  informed, 
because  it  was  considered  good  for  a  cold ;  and  many  ladies 
took  it  for  that  reason.    The  lady  said,  moreover,  that  as  it 
was  a  homoeopathic  preparation,  she  never  doubted  its  being  a 
safe  one.    I  dropped  fifteen  drops  (which  was  admitted  by  the 
patient  to  be  about  the  quantity  taken)  into  a  tumbler  with  a 
wineglassful  of  water,  when  a  large  deposit  of  camphor  took 
place.    The  previous  perusal  of  Dr.  George  Johnson's  and 
Dr.  Clifford  Allbutt's  striking  and  instructive  cases  of  poison- 
ing by  this  strong  solution  enabled  me  at  once  to  assure  the 
friends  of  the  patient  that  it  was  a  case  of  camphor  poisoning, 
and  that  there  would  be  no  recurrence  of  the  attack,  if  the 
dangerous  medicine  were  at  once  discarded  from  domestic  use. 

'  It  is  worthy  of  remark,  that,  while  chemists  carefully 
label  laudanum  in  small  quantities  "  poison,"  they  do  not  hesi- 
tate, not  only  to  sell  a  drug  considerably  more  deadly  in  its 
character,  to  anybody  who  asks  for  it,  without  any  intimation 
whatever  as  to  dangerous  properties,  but  rather  mislead  the 
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public  by  using  an  adjective  which,  in  former  years  at  least, 
was  associated  with  everything  innocuous  and  absurd. 

'A.  Legat,  M.D.,  South  Shields.' 

■  Poisoning  by  Homoeopathic  Tincture  of  Camphor. 
'  Beading,  in  the  British  Medical  Journal  of  February  6, 
Dr.  George  Johnson's  statement  of  cases  showing  the  poisonous 
effects  of  the  homoeopathic  solution  of  camphor,  I  was  imme- 
diately reminded  of  one  which  occurred  on-  the  evening  of 
Christmas  Day.  I  was  sent  for  to  see  a  young  man  who  had 
suddenly  fallen  down  insensible.  On  reaching  the  house,  he 
had  recovered,  and  was  seated  on  a  chair,  looking  pale,  and 
with  a  weak  pulse.  A  small  half-ounce  bottle  was  shown  me, 
labelled  '  mother  tincture  of  camphor.'  He  said  he  had  been 
accustomed  to  apply  two  drops  at  a  time  into  a  decayed  tooth 
for  toothache ;  but,  not  finding  relief,  had  repeated  and  in- 
creased the  quantity  several  times  on  the  present  occasion, 
when  suddenly,  surrounded  by  a  party  of  friends,  he  fell 
down  insensible.  Not  being  then  aware  of  the  strength  of 
these  homceopathie  solutions,  I  attributed  the  effects  to  sudden 
fear  lest  he  should  have  overdone  the  thing.  After  lying  for 
some  minutes  unconscious,  his  friends  told  me  he  gradually 
came  round.  He  had  emptied  the  contents  of  the  bottle. 
How  much  it  contained  I  cannot  say.  The  young  man  was 
in  good  health,  had  walked  two  miles  to  visit  his  friends,  and 
was  going  to  walk  back. 

'  Frederick  C.  G.  Ellerton,  Lindley, 
near  Huddersfield.' 

In  the  same  journal,  Feb.  27,  1875,  I  published  the  fol- 
lowing : — 

'  Case  of  Poisoning  by  Homoeopathic  Camphor. 

'  I  am  indebted  for  the  particulars  of  the  following  case  of 
poisoning  by  homoeopathic  solution  of  camphor  to  my  friend 
Mr.  Gooch,  of  Eton.   The  following  is  Mr.  Gooch's  narrative : 

"'About  three  years  since,  I  was  called  to  see  an  Eton 
boy,  aged  14,  who  was  supposed  to  have  fainted.  I  found  him 
lying  on  his  bed,  almost  pulseless,  and  quite  insensible,  with 
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his  extremities  cold,  and  his  face  and  lips  pallid.  He  had 
shortly  before  had  his  dinner,  and  I  thought  that,  perhaps, 
he  might  be  suffering  from  an  attack  of  indigestion.  Whilst 
I  was  administering  stimulants,  and  applying  hot  bottles,  &c,, 
to  his  feet,  a  servant  accidentally  found  a  small  bottle  on  his 
table,  which  was  labelled  '  Eubini's  Homoeopathic  Camphor  ' ; 
and,  thinking  that  he  might  have  taken  some  of  its  contents, 
I  gave  him,  with  difficulty,  an  emetic.  This  had  the  imme- 
diate effect  of  causing  him  to  vomit  his  dinner,  mixed  with 
an  immense  quantity  of  camphor,  which  scented  the  whole 
room  most  powerfully.  In  about  half  an  hour  he  became 
sensible,  and  told  me  that  he  had  a  cold,  for  which  he  hud 
purchased  the  camphor  ;  but,  instead  of  dropping  two  or  three 
drops  upon  a  lump  of  sugar,  as  directed,  he  poured  it  out  on 
the  sugar,  and  after  taking  it,  immediately  became  insensible. 
In  the  evening,  all  the  effects  of  the  drug  had  gone  off;  he  passed 
a  good  night,  and  had  no  unpleasant  symptoms  afterwards. 

'"He  was  a  strong,  healthy-looking  boy.  The  bottle  found 
in  his  room  was  very  small,  holding  about  half  a  drachm,  and 
it  was  about  half  full  when  I  saw  it ;  so  that  he  may  have 
taken  about  fifteen  drops  of  the  solution,  if  an  ordinary  lump 
of  sugar  would  hold  so  much." 

'  This  is  the  seventh  case  of  poisoning  by  the  homoeopathic 
concentrated  solution  of  camphor  that  has  come  to  my  know- 
ledge during  the  last  two  years.  I  suspect  that,  if  all  the 
cases  of  this  kind  that  have  come  under  the  notice  of  the  pro- 
fession within  the  United  Kingdom  during  the  same  period 
were  published,  the  list  would  be  a  very  long  one,  and  it  might 
serve  as  a  warning  of  the  danger  which  attends  the  incautious 
use  of  this  highly  concentrated  poison.' 

The  following  case  was  published  by  me  in  the  British 
Medical  Journal,  May  29,  1877  :— 

<  Another  Case  of  Poisoning  bij  the  so-called  "  Homoeopathic 
Solution  of  Camphor." 
'I  am  indebted  to  my  friend  Mr.  Philip  Grubb,  of  War- 
minster, for  the  following  notes  of  a  case  of  poisoning  by 
homoeopathic  camphor :— 
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'  "  On  Wednesday,  April  11,  the  following  case  occurred  in 
my  practice.  A  young  gentleman,  aged  18  years,  reading 
for  Oxford,  of  fair  average  health,  in  whose  family  no  trace 
of  hereditary  tendency  to  epilepsy  exists,  for  the  cure  of  a 
cold  took  on  sugar,  between  6.30  a.m.  and  noon,  seven  doses 
of  homoeopathic  camphor.  Each  dose,  he  says,  was  three 
drops,  though  I  fully  expect  that  he  took  more  than  three 
drops  each  time.  Within  five  minutes  after  taking  the  last 
dose,  without  the  slightest  warning,  he  had  a  severe  epileptic 
tit,  in  which  his  tongue  was  badly  bitten.  I  did  not  see  him 
during  the  actual  convulsion,  but  from  the  description  there 
can  be  no  doubt  as  to  its  nature.  It  lasted  more  than  fifteen 
minutes.  He  has  been  under  treatment  ever  since  the  fit, 
feeling,  as  he  says,  '  queer,'  complaining  of  a  peculiar  cold 
sensation  on  the  tongue,  extending  for  about  half  an  inch 
from  the  tip.  After  the  immediate  effect  of  the  attack  went 
off,  I  put  him  on  the  bromide  of  potassium,  which,  however, 
did  not  seem  to  agree  with  him.  I  am  now  (May  7)  giving 
him  nux  vomica,  liquor  potassse,  and  infusion  of  cusparia ;  and 
he  iB  all  but  well,  though  not  yet  quite  what  he  was  before  this 
occurred.  I  enclose  the  two  labels  which  were  on  the  bottle 
containing  the  camphor. 

'  "  '  Saturated  Spirit  of  Camphor,  as  used  by  Dr.  Eubini. 
Ten  times  the  strength  of  the  ordinary  Spirit  of  Camphor.' 

'  "  '  Concentrated  Solution  of  Camphor.  Dose  :  iwo  or  three 
drops  on  sugar  every  fifteen  minutes ;  less  frequently  when 
relieved.  Prepared  by  J.  J.  0.  Evans,  Chemist,  and  Agent 
for  Homoeopathic  Medicines,  Medical  Hall,  Teignmouth.' 

'  "  It  is  right  to  mention  that,  about  a  month  before  the  fit, 
my  patient  had  a  fall  while  hunting ;  but  he  declares  that  this 
left  not  the  slightest  trace  of  injury."  ' 

In  the  Times  of  March  5,  1875,  under  the  signature  of  'A 
Physician,'  I  wrote  to  warn  the  public  of  the  serious  danger 
which  is  incurred  by  the  incautious  use  of  the  so-called 
homoeopathic  preparation  of  camphor.  The  publication  of 
this  letter  gave  rise  to  some  correspondence,  the  result  of 
which  is  summarised  in  the  following  editorial  article,  which 
appeared  in  the  British  Medical  Journal,  March  13,  1875 
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'  "  Poisoning  by  Homoeopathic  Solution  of  Camphor. 
' "  The  subject  of  poisoning  by  the  homoeopathic  concentrated 
solution  of  camphor,  to  which  the  attention  of  the  profession 
was  first  called  by  Dr.  George  Johnson's  paper  in  the  Clinical 
Society's  Transactions,  has  during  the  last  few.  days  excited  a 
more  wide-spread  interest  in  consequence  of  the  Times  having 
published  on  the  5th  instant  a  letter  by  '  A  Physician,'  the 
object  of  which  was  to  warn  the  public  of  the  danger  which  is 
incurred  by  the  incautious  use  of  this  concentrated  poison. 
In  Dr.  Johnson's  paper,  five  cases  of  poisoning  by  this  strong 
solution  of  camphor  are  recorded;  and  four  have  been  re- 
cently published  in  our  columns.  The  slighter  symptoms 
have  been  giddiness,  faintness,  headache,  and  drowsiness;  but 
in  five  out  of  the  nine  cases  a  dose  ranging  from  fifteen  drops 
to  a  teaspoonful  caused  epileptic  convulsions  and  more  or  less 
profound  and  alarming  stupor  ;  and  it  is  probable  that  death 
would  have  resulted  in  more  than  one  instance  if  a  large  pro- 
portion of  the  poison  had  not  been  speedily  ejected  by  vomiting. 
The  symptoms  described  are  those  which  are  well  known  to 
result  from  an  overdose  of  camphor.  Nevertheless,  Dr.  Bree, 
in  a  letter  which  appeared  in  the  Times  on  the  6th  instant, 
expressed  a  doubt  whether  camphor  was  really  the  cause  of 
the  symptoms,  and  gave  as  a  reason  for  his  doubt,  that  he 
had  taken  camphor  in  three-grain  doses  with  no  other  than  a 
beneficial  effect.  He  had  prescribed  it  for  others  in  much 
larger  doses  ;  and  '  in  the  British  Pharmacopoeia  the  dose  is 
given  as  from  one  to  ten  grains,  or  what  is  equal  to  from  two 
to  twenty  drops  of  the  homoeopathic  solution.' 1  Dr.  Bree's 
letter  was  promptly  answered  by  '  A  Physician '  and  by 
Prince  Louis-Lucien  Bonaparte,  both  of  whom  pointed  out 
that  Dr.  Bree's  error  consisted  in  comparing  camphor  in  the 
solid  and  dry  state  with  camphor  dissolved  in  spirit.  It  is  a 
well-known  fact  that  the  action  of  a  poison  is,  cceteris  paribus, 
in  direct  proportion  to  its  solubility.  Camphor,  being  very 
insoluble  in  the  fluids  of  the  alimentary  canal,  when  given  in 
the  form  of  a  dry  solid  is  in  great  part  eliminated  without 

1  Dr.  Bree  much  under-estimated  the  strength  of  the  solution,  live  minims  of 
which  contain  four  grains  of  camphor. 
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being  absorbed,  and  has  little  medicinal  or  poisonous  effect ; 
but,  when  taken  in  the  form  of  a  spirituous  solution,  it  is 
much  more  readily  absorbed,  and  in  a  corresponding  degree 
more  active.  The  compilers  of  the  Pharmacopoeia  apparently 
consider  that  camphor  dissolved  in  spirit  is  at  least  three 
times  as  active  as  solid  camphor ;  for,  the  dose  of  the  latter 
being  from  one  to  ten  grains,  that  of  the  spirit  of  camphor, 
which  contains  one  grain  of  camphor  in  ten  minims,  is  given 
as  from  ten  to  thirty  minims.  We  have,  then,  no  difficulty  in 
understanding  that  this  saturated  solution  of  camphor,  which 
contains  more  than  a  grain  and  a  half  of  camphor  in  every  two 
drops,  should,  in  any  dose  above  five  drops,  cause  unpleasant 
symptoms ;  and  that,  in  doses  of  fifteen  drops  and  upwards, 
it  should  act  as  a  strong  poison.  If  the  public  could  be  made 
to  understand  that  modern  homoeopaths  have  gone  from  the 
harmless  extreme  of  infinitesimal  dilution  to  the  dangerous 
extreme  of  the  greatest  possible  concentration  of  active  and 
poisonous  drugs,  they  would  be  more  cautious  in  playing  with 
these  dangerous  weapons.  This  homoeopathic  solution  of 
camphor  is  as  actively  poisonous,  drop  for  drop,  as  the  prussic 
acid  of  the  Pharmacopoeia ;  and  we  maintain  that  any  chemist 
who  sells  it  without  labelling  it  as  '  poison  '  should  be  as  liable 
to  censure  and  to  penal  consequences  as  if  he  sold  prussic 
acid,  or  the  much  less  powerful  laudanum,  without  a  '  poison  ' 
label."  ' 

On  the  same  day  and  to  the  same  purport  the  Medical 
Times  and  Gazette  had  a  leading  article  on  the  subject,  and 
the  following  week  the  Pharmaceutical  Journal,  in  an  editorial 
article,  suggested  that,  '  after  the  evidence  that  has  been  given, 
there  can  be  little  doubt  as  to  the  advisability  of  using  a 
"  caution  "  or  even  a  "poison  "  label  in  selling  this  dangerous 
preparation.  This  precaution,  however,  appears  to  be  rarely 
if  ever  acted  upon.  I  have  never  met  with  a  "  caution  "  label 
upon  any  bottle  containing  this  poison.  The  printed  directions 
are  always  vague,  and  not  seldom,  if  acted  upon,  would  lead 
to  most  disastrous  consequences.  I  have  a  small  collection  of 
bottles  with  these  misleading  labels ;  one  which  was  sent  to 
me  by  my  friend  Mr.  Parsons,  of  Bridgewater,  who  obtained 
it  from  a  patient,  has  the  following  printed  label :  "  The 
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Saturated  Solution  of  Camphor  (as  advised  by  Dr.  Bubini). 
Dose :  four  drops  on  a  small  lump  of  sugar  every  five  minutes 
until  the  symptoms  begin  to  yield.  In  very  severe  cases  the 
dose  should  be  increased  from  five  to  twenty  drops  every  five 
minutes."  ' 

Notwithstanding  the  public  warnings  which  have  been 
uttered  against  the  incautious  use  of  this  dangerous  prepara- 
tion, I  not  seldom  meet  with  patients  who  are  in  the  habit 
of  using  it ;  it  is  probable,  therefore,  that  cases  of  poisoning 
will,  from  time  to  time,  occur. 

It  is  most  important  that  every  member  of  the  profession 
should  be  aware  of  the  alarming  symptoms  which  may  result 
from  an  overdose  of  this  drug,  and  that  he  should  be  prepared 
to  meet  them  by  the  prompt  and  thorough  evacuation  of  the 
stomach. 

One,  and  that  not  the  least  weighty,  of  the  reasons  for 
directing  public  attention  to  the  grave  symptoms  caused  by 
this  homoeopathic  solution,  is  the  consideration  that  the  medical 
attendant  may  thereby  be  assisted  to  distinguish  an  epilepti- 
form convulsion  the  result  of  a  poison  from  an  attack  of  true 
epilepsy,  and  may  thus  be  enabled  to  reassure  the  patient  and 
the  patient's  family  and  friends. 
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CHAPTEE  XVII. 

CASES  OF  LEAD-POISONING  FEOM  VARIOUS  SOURCES.1 

The  sources  of  lead-poisoning  are  very  numerous  and  sometimes 
difficult  to  trace.  Of  the  three  sources  of  this  form  of  metallic 
poisoning  illustrated  by  the  following  cases,  the  first—  the  use 
of  whitelead  as  a  cosmetic— has  often  been  publicly  referred 
to ;  but  as  the  danger  of  the  practice  appears  not  to  be  so 
generally  known  as  to  prevent  its  continuance,  I  have  thought 
it  well  to  republish  the  first  case  with  the  others,  which  had  a 
less  well-known  origin. 

Case  of  Ldad-Poisoning  in  a  Ballet-Dan  re  r,  the  Result  of 
Using  Flake-White  as  a  Cosmetic. 

Elizabeth  E  ,  aged  22,  married,  was  admitted  into 

Twining  ward  on  June  25,  1875,  with  well-marked  symptoms 
of  poisoning  by  lead.  She  states  that  four  months  ago  her 
hands  and  arms  began  to  be  weak  and  unsteady  in  their 
movements.  She  found  it  difficult  to  write,  and,  in  conse- 
quence of  weakness  of  her  legs,  she  could  not  walk  so  well 
as  usual.  She  lost  flesh.  After  a  time  she  had  pains  in  the 
abdomen,  and  constipation,  and  she  had  a  coppery  taste  in  the 
mouth  when  she  first  awoke  in  the  morning.  The  weakness 
of  the  hands  and  arms  continued  to  increase,  and  she  noticed 
that  the  muscles  of  the  thumbs  and  forearms  were  wasting. 
A  few  days  before  her  admission  the  weakness  of  the  hands 
and  arms  suddenly  increased,  so  that  she  had  very  little  power 
to  grasp  an  object,  and  she  was  unable  to  extend  the  fingers. 

On  admission  she  was  found  very  anaemic.  The  muscles  of 
the  forearms  and  of  the  thumbs  were  much  wasted,  the  wasting 
being  greater  in  the  right  arm  and  hand  than  in  the  left. 
There  was  complete  wrist-drop  on  the  right  side,  incomplete  on 

1  Medical  Times  and  Gazette,  August  28,  1875. 
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the  left.  She  was  unable  to  extend  the  fingers  of  either  hand. 
She  could  flex  the  forearms  on  the  upper,  and  raise  both  arms 
above  her  head.  There  was  some  weakness  and  flabbiness  of 
the  muscles  of  the  legs  and  a  blue  line  at  the  edge  of  the 
gums. 

Here  was  an  unquestionable  case  of  chronic  poisoning  by 
lead.  Then  the  question  arose,  What  was  the  source  of  the 
poison  ?  She  had  worked  as  a  milliner,  her  chief  occupation 
being  that  of  trimming  hats.  It  did  not  seem  probable  that 
in  doing  this  work  she  could  have  been  exposed  to  the  poison 
of  lead.  Then  it  came  out  that  she,  being  the  wife  of  a  scene- 
shifter  at  Drury  Lane  Theatre,  also  acts  as  a  ballet-dancer, 
going  on  the  stage  four  or  five  nights  a  week  ;  and  as  a  pre- 
paration for  this  she  has  been  in  the  habit  of  powdering  her 
face  with  flake-white.  This  flake-white  is  mainly  composed  of 
carbonate  of  lead.  My  son  analysed  a  portion  of  the  powder 
which  the  patient  had  been  accustomed  to  use,  and  he  found 
it  to  consist  of  carbonate  of  lead,  with  a  minute  quantity  of 
chalk.  The  symptoms  present  in  this  unfortunate  woman 
are  thus  completely  explained.  When  powdered  whitelead  is 
applied  to  the  skin  of  the  face  it  is  partly  absorbed  through 
the  skin,  while  much  is  probably  inhaled  as  dust  through  the 
mouth  and  nostrils,  and  thus  it  enters  the  circulation  and 
pervades  the  whole  system. 

Our  patient  tells  us  that  a  friend  of  hers,  who  is  also  a 
ballet-dancer,  is  suffering  from  the  same  symptoms  as  herself. 
There  is  nothing  new  in  this :  symptoms  of  chronic  poisoning 
by  lead  have  often  been  traced  to  the  use  of  powdered  white- 
lead  as  a  cosmetic,  and  also  to  the  habitual  employment  of 
hair-dyes  containing  lead.  It  would  be  well  that  all  persons 
employing  cosmetic  powders  should  be  informed  that  flake- 
white  contains  a  poisonous  compound  of  lead. 

Case  of  Lead-Poisoning  in  a  Portmanteau-Maker  from 
Working  with  '  American  Overland  Cloth.' 

Some  time  since  I  had  under,  my  care  in  the  hospital  a 
portmanteau-maker  who  had  repeatedly  suffered  from  symp- 
toms of  chronic  lead-poisoning.    Our  search  for  the  poison 
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was  for  some  time  unsuccessful,  but,  persevering  with  our 
inquiry,  at  length  it  came  out  that  he  was  in  the  habit  of 
working  much  with  a  material  called  '  American  overland 
cloth.'  He  procured  some  of  this  for  our  inspection.  It  con- 
sists of  canvas,  covered  rather  thickly  with  a  white  coating, 
the  surface  of  which  is  glazed  and  coloured  black.  This 
white  coating  was  found  by  the  late  Professor  Miller  to  be  a 
mixture  of  chalk  and  carbonate  of  lead.  When  the  cloth 
was  cut,  the  white  coating  formed  a  cloud  of  dust.  The  man 
worked  with  this  material  in  his  own  living-  and  sleeping- 
room  ;  sometimes,  as  he  admitted,  eating  his  meals  without 
washing  the  dust  from  his  hands.  In  addition,  he  was  in  the. 
habit  of  using  the  fragments  of  cloth  as  fuel  for  melting  his 
glue,  as  a  result  of  which  some  of  the  lead  probably  became 
volatilised,  and  entered  the  system  through  the  lungs.  Having 
thus  traced  the  poison  to  its  source,  we  were  able  to  instruct 
the  man  how,  in  future,  to  avoid  it. 

Cases  of  Lead-Poisoning  from  the  Use  of  Mincing  Machines. 

In  the  Lancet  of  March  13,  1886,  there  appeared  a  letter 
from  Mr.  Chadwick  Brown,  who  stated  that  during  his  twenty 
years'  practice  as  a  dentist  he  had  often  met  with  the  blue 
line  on  the  margin  of  the  gums,  characteristic  of  chronic 
lead-poisoning,  amongst  a  class  of  intelligent  well-to-do 
patients,  who  could  not  have  been  exposed  to  the  poison  of 
lead  in  the  course  of  their  ordinary  avocations.  He  found 
that  what  was  common  to  all  these  cases  was  that,  having 
lost  their  teeth,  they  were  in  the  habit  of  using  a  mincing- 
machine. 

Mr.  Brown  then  goes  on  to  say :— '  I  next,  proceeded  to 
examine  a  number  of  the  machines  in  question  at  the  houses 
of  friends,  in  the  shops,  and  at  one  of  the  exhibitions  at  the 
Agricultural  Hall,  and  found  that  in  all  the  mill  was  formed 
by  a  number  of  small  wheel-like  segments  strung  on  a  rect- 
angular axis,  and  each  bearing  three  rudely-cut,  oblique 
teeth,  working  between  a  series  of  fixed  plates  or  blades. 
The  latter  were  of  steel ;  but  the  former,  I  found  to  my  sur- 
prise, were  of  pure  lead,  so  soft  as  to  be  easily  cut  with  a 
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knife  or  scratched  with  the  thumb-nail,  and  leaving  a  black 
line  when  drawn  along  a  sheet  ot  paper;  should  they  be 
pressed  against  one  of  the  fixed  blades,  a  thin  film  or  shaving 
of  lead  would  be  worked  off,  and  since  meat  when  raw  has 
always  a  slightly  acid  reaction  from  the  presence  of  lactic 
acid,  a  certain  amount  of  the  lead  must  be  liable  to  solution 
in  the  juice.  Fats,  too,  though  not  containing  any  free  acid, 
act  in  the  same  way  on  lead.  At  any  rate,  the  use  of  lead  in 
contact  with  moist  and  acidulous  articles  of  food  in  a  machine 
involving  a  considerable  amount  of  friction  cannot  but  be  a 
source  of  danger  to  health,  though  it  is  only  in  the  case  of 
persons  who  use  such  machines  daily  that  unmistakeable 
symptoms  are  produced ;  and  I  think  that  some  substitute  of 
a  harmless  metal  or  a  hard  wood  ought  to  be  insisted  on.' 

It  appears  to  me  that  Mr.  Chadwick  Brown  has  done  good 
service  by  directing  attention  to  this,  in  addition  to  the  other 
numerous  sources  of  chronic  lead-poisoning. 
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CHAPTER  XVIII. 

TWO  CASES  OF  GRAVE  NERVOUS  DISORDER  EXCITED  BY  A  FOREIGN 
BODY  BENEATH  THE   CICATRIX  OF  A  WOUND.1 

CASE  I. 

Traumatic  Tetanus— Kecovery  after  the  Kemovalof  a  Foreign  Body  from  a 

Wound  in  the  Thigh. 

H.  N  ,  aged  13,  a  newspaper  boy,  was  admitted  into 

Craven  ward  on  June  24,  1870.  Three  weeks  before,  whilst 
getting  over  a  hedge,  a  pointed  piece  of  wood  pierced  his 
trousers  and  wounded  his  thigh.  He  stopped  the  bleeding  by 
tying  a  handkerchief  round  the  thigh  :  the  wound  soon  healed, 
and  he  is  confident  that  no  portion  of  the  pointed  wood  re- 
mained beneath  the  skin.  About  nine  days  before  his  admis- 
sion the  lower  jaw  began  to  feel  stiff ;  this  gradually  increased 
until  it  interfered  with  mastication.  Then  the  muscles  of  the 
trunk  and  limbs  began  to  be  affected  with  painful  spasms,  and 
in  this  state  he  came  into  the  hospital. 

On  his  admission  he  was  well  nourished,  with  a  healthy 
colour.  There  was  a  peculiar  expression  of  face,  resulting 
from  spasm  of  the  occipito-frontalis,  corrugator-supercilii,  and 
other  facial  muscles.  He  could  separate  the  incisor  teeth 
only  to  the  extent  of  about  half  an  inch.  There  was  some 
rigidity  of  the  abdominal  and  erector  spinse  muscles,  and  move- 
ment of  the  body  occasionally  increased  this  rigidity  to  a  pain- 
ful degree  of  spasm,  the  pain  being  especially  severe  in  the 
back ;  the  spasm  also  implicated  the  muscles  of  the  legs.  The 
temperature,  pulse,  and  respiration  were  normal. 

At  the  upper  third  of  the  thigh  there  was  a  cicatrix  about 

1  Proceedings  of  the  Royal  Medical  and  Chirurgical  Society,  1871,  vol.  vi. 
p.  313. 
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half  an  inch  long;  the  scar  and  the  tissues  beneath  felt  un- 
usually hard,  and  pressure  caused  considerable  pain.  While 
examining  the  patient,  I  remembered  that  Dr.  Taylor1  had 
recorded  two  fatal  cases  of  traumatic  tetanus,  in  one  of  which 
there  was  found  after  death  a  piece  of  rusty  iron  beneath  the 
cicatrix,  and  in  the  other  a  splinter  of  wood.    Suspecting  the 
presence  of  a  foreign  body  beneath  the  tender  cicatrix  in  this 
case,  I  requested  the  house-surgeon,  Mr.  Whitmore,  after 
chloroform  had  been  given,  to  incise  the  cicatrix.    In  doing 
so  he  discovered  and  removed  a  small  dark  mass.  This 
proved  to  be  a  piece  of  woollen  stuff  from  the  boy's  trousers, 
which  had  been  driven  in  and  lodged  beneath  the  skin.  The 
piece  of  wool  was  about  the  size  of  a  small  pea.    A  poultice 
was  applied  to  the  wound,  and  during  the  next  twenty-four 
hours  no  medicine  was  given.    There  was  continuous  rigidity 
of  the  muscles,  with  occasional  paroxysms  of  spasm  and  pain. 
He  was  now  ordered  to  take  fifteen  grains  of  chloral  hydrate, 
at  first  every  four  hours,  afterwards  at  longer  intervals. 
Between  June  26  and  July  9  he  had  twenty-four  doses  of 
chloral,  amounting  in  all  to  360  grains.    The  symptoms 
gradually  subsided,  the  spasms  became  less  frequent  and  less 
severe,  the  last  slight  attack  of  spasm  occurring  on  July  13, 
the  wound  healed,  and  he  was  discharged  cured  on  July  27. 

The  following  case,  it  will  be  seen,  was  of  a  somewhat 
similar  character : — 

CASE  II. 

Trismus,  with  Facial  Neuralgia  and  Palsy  and  a  Kecurrence  of  Epilepsy— Re- 
covery after  the  Eemoval  of  a  Foreign  Body  from  a  Wound  on  the  Cheek.- 

Henry  M  ,  aged  44,  a  wheelwright,  living  at  Wimbledon, 

was  admitted  into  Craven  ward  on  July  17,  1872.  He  stated 
that  on  July  4  he  was  cut  on  the  left  cheek  by  a  blow  from  a 
metal  axle  which  fell  against  his  face.  The  wound  bled  freely ; 
he  washed  it  and  then  went  to  a  druggist  and  had  it  strapped 
up.  The  cut  soon  healed,  but  the  cicatrix  remained  painful. 
On  July  11  the  pain  was  very  severe,  and  on  the  12th  ten 
times  more  so.    On  the  evening  of  the  12th  he  had  an  epi- 

1  On  Poisons,  3rd  ed.  pp.  96-7. 

2  Transactions  of  the  Clinical  Society  of  London,  vol.  xi.  p.  38. 
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leptic  fit.  Here  it  may  be  mentioned  that  from  the  age  of 
eight  or  nine  he  was  for  several  years  subject  to  epileptic  fits. 
The  first  fit,  he  believes,  was  caused  by  his  drinking  too  much 
beer  in  a  hayfield  on  a  hot  day.  The  fits  occurred  on  an 
average  about  once  in  eighteen  months,  but,  until  the  occa- 
sion just  now  mentioned,  he  had  been  free  from  the  fits  for 
twelve  years.  On  the  morning  after  the  fit  (the  13th)  he  had 
some  difficulty  in  opening  his  mouth  and  in  closing  the  left 
eye.  This  difficulty  continued  and  increased  until  his  admis- 
sion on  July  17. 

He  had  then  the  healthy  look  of  a  man  of  temperate  habits, 
which  he  declared  himself  to  be.  There  was  palsy  of  the 
facial  muscles  on  the  left  side ;  the  features  being  drawn  to 
the  right,  especially  under  the  influence  of  emotion.  If  he 
attempted  to  close  the  left  eye  alone,  it  remained  wide  open, 
and,  when  he  attempted  to  close  both  eyes  at  once,  the  left  eye- 
ball remained  partially  uncovered.  He  could  not  separate  the 
incisor  teeth  more  than  one-eighth  of  an  inch.  The  left 
masseter  muscle  felt  hard  and  rigid,  its  hardness  being  but 
little  increased  by  a  voluntary  effort  to  forcibly  close  the 
mouth.  There  was  a  scar  about  three-quarters  of  an  inch 
long  an  inch  below  the  left  eye,  which  was  very  hard,  tender, 
and  painful  when  touched  ;  and  there  was  a  feeling  of  numb- 
ness in  the  skin  on  the  left  side  of  the  face.  The  urine  was 
normal.  When  I  saw  him,  the  day  after  his  admission,  the 
symptoms  remained  the  same. 

Having  a  vivid  recollection  of  the  case  above  reported,  I 
asked  the  patient  if  he  thought  it  probable  that  dirt  had  got 
into  the  wound ;  to  which  he  replied  that  he  thought  it  very 
likely,  for  the  metal  axle  which  wounded  him  had  its  end 
covered  with  dirty  grease.  I  then  requested  Mr.  Birch,  the 
house  physician,  to  cut  through  the  cicatrix,  and,  this  being 
done,  a  sharply  angular  piece  of  flint,  nearly  as  large  as  a 
grain  of  wheat,  was  discovered  and  removed  from  the  wound ; 
it  weighed  half  a  grain. 

Water  dressing  was  applied  to  the  wound  and  no  medicine 
was  given.  During  the  next  two  days  the  symptoms  remained 
the  same ;  there  was  much  pain  in  the  cheek,  and  he  slept 
badly.    The  temperature  was  normal.    He  was  now  ordered 
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to  take  twenty  grains  of  chloral  night  and  morning.  From 
this  time  the  symptoms  gradually  passed  away.  On  July  23 
he  could  separate  the  incisors  to  the  extent  of  one-third  of  an 
inch  ;  on  the  26th  to  that  of  half  an  inch  ;  and  on  the  29th, 
when  he  left  the  hospital  to  look  after  his  business,  the  mouth 
opened  to  the  extent  of  two-thirds  of  an  inch,  the  facial  palsy 
had  diminished,  but  he  was  still  unable  to  completely  close 
the  left  eye.  On  August  2,  when  he  came  to  show  himself,  he 
could  close  the  eye,  and  again  on  the  9th  he  could  separate 
the  front  teeth  to  the  extent  of  an  inch  and  an  eighth,  and  he 
considered  himself  quite  well,  though  there  was  still  a  slight 
trace  of  facial  palsy.  From  that  date  he  was  not  seen  until 
September  26,  when  he  came  and  reported  that  for  some 
weeks  he  had  been  perfectly  well,  and  no  appearance  of  spasm 
or  palsy  remained. 

In  this  case  it  appears  that  a  jagged  piece  of  flint  in  the 
cicatrix  excited  pain  and  numbness  on  that  side  of  the  face, 
paralysis  of  the  muscles  supplied  by  the  portio  dura,  spasm  of 
those  supplied  by  the  inferior  maxillary  division  of  the  fifth 
nerve  on  the  same  side,  and  a  recurrence  of  epilepsy  after  an 
interval  of  twelve  years. 

There  can,  I  think,  be  little  doubt  that,  small  as  was  the 
offending  body  in  each  of  these  cases,  the  disease,  in  spite  of 
any  drug  treatment,  would  have  gone  on  to  a  fatal  termination 
if  the  exciting  cause  had  not  been  discovered  and  removed. 
The  cases  afford  an  instructive  illustration  of  the  principle  to 
which  I  referred  in  my  Introductory  Address  (p.  7) — namely, 
that  '  one  of  the  most  important  duties  of  the  practitioner  is 
the  correct  interpretation  of  symptoms,  the  object  being  to  get 
behind  the  symptoms  so  as  to  ascertain  their  cause.'  In 
both  cases  the  chloral  appeared  to  have  a  beneficial  soothing 
influence  after  the  removal  of  the  local  irritant.  , 
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CHAPTEE  XIX. 

ON  POEEIGN  BODIES  IN  THE  THROAT  AND  AIR-PASSAGES. 1 

False  Teeth  impacted  at  the  Back  of  the  Tongue— A  Penny  Coin  in  the  Gullet 
of  a  Child — False  Teeth  impacted  at  the  Lower  End  of  the  (Esophagus — 
An  Impression  of  a  Foreign  Body  in  the  Throat  after  its  Bernoval — Sudden 
Death  from  Closure  of  the  Larynx  by  a  Piece  of  Orange— Suffocation  by  a 
Piece  of  Tendon  of  Meat  under  the  Epiglottis  mistaken  for  Apoplexy — A 
Button  in  the  Larynx — A  Sixpence  across  the  Glottis — A  Half-sovereign 
across  the  Glottis— A  Buckle  in  the  Larynx ;  Fatal — A  Plum-stone  in  the 
Larynx — Symptoms  of  a  Foreign  Body  in  the  Larynx— A  List  of  Sub- 
stances that  have  passed  through  the  Glottis — Physical  Signs  of  a  Foreign 
Body  in  a  Bronchus— Eesults  of  a  Foreign  Body  in  a  Bronchus — Diagnosis 
— Foreign  Body  in  the  Trachea— Treatment  of  Foreign  Bodies  in  various 
parts  of  the  Air -passages — Case  of  Mr.  Brunei  -  Precautions  to  be  observed 
when  attempting  to  dislodge  a  Foreign  Substance  by  Inverting  the  Body 
of  the  Patient. 

The  subject  of  foreign  bodies  in  the  throat  and  air-passages  is 
one  of  considerable  interest  and  practical  importance.  It  is 
one  of  those  subjects  which  may  be  said  to  occupy  a  neutral 
territory  between  the  domains  of  medicine  and  surgery.  The 
physician  is  not  unfrequently  required  to  assist  in  the  dia- 
gnosis of  a  doubtful  case,  and  also  to  advise  as  to  the  expe- 
diency of  an  operation,  while  the  surgeon  is  often  called  upon 
to  operate  for  the  removal  of  the  foreign  body  or  to  open  the 
windpipe  for  the  relief  of  urgent  dyspnoea. 

A  foreign  body  may  obstruct  respiration,  occasion  much 
distress,  and  even  endanger  life,  by  becoming  lodged  in  the 
throat,  without  entering  the  air-passages.  A  very  remarkable 
case  of  this  kind  has  been  recorded  by  Sir  James  Paget.1 
The  following  is  an  abstract  of  this  instructive  case.  In  July 
1861,  a  gentleman,  aged  GO,  had  one  evening  a  fit  of  faint- 


1  Medical  Times  and  Gazette,  Jan.  18,  1862. 
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ness  or  epilepsy.  He  wore  sets  of  artificial  teeth  in  both  the 
upper  and  lower  jaw.  One  set  of  teeth  disappeared  after  the 
lit,  and  could  nowhere  be  found.  He  sent  for  a  medical  man, 
who  found  him  suffering  from  difficulty  of  swallowing  and 
some  dyspnoea ;  his  tonsils,  too,  appeared  enlarged  and  red. 
In  a  few  days  these  symptoms  abated,  and  he  returned  home. 
He  then  had  increasing  difficulty  of  swallowing,  and  a  copious 
secretion  of  mucus,  occasional  vomiting,  a  short  hacking 
cough,  and  once  or  twice  he  hawked  up  a  little  blood.  There 
was  not  much  pain,  but  a  sense  of  constriction  about  the  cri- 
coid cartilage.  The  voice  was  rough  and  rather  hissing,  and 
his  breathing  was  sometimes  attended  with  a  wheezing  sound. 
Many  times  it  was  suspected  that  a  foreign  body  was  in  the 
throat,  but  none  could  be  seen ;  and  when  the  lost  teeth  were 
spoken  of,  the  patient  declared  that  they  were  much  too  large 
a  mass  to  have  lodged  in  his  throat,  and  that  they  must 
have  been  thrown  away.  The  symptoms  got  worse,  and  in 
November  1861  he  came  to  London  to  consult  Sir  James 
Paget.  His  feeble  appearance  and  emaciated  look  excited  a 
suspicion  of  cancer  of  the  oesophagus.  On  examination  of 
the  mouth  and  fauces,  Sir  James  Paget  could  see  nothing  un- 
natural, until,  by  extremely  depressing  the  tongue,  he  saw 
something  white  near  the  epiglottis.  Then,  passing  his  finger 
to  the  side  of  the  epiglottis,  he  felt  teeth,  and  hooked  out  a 
whole  set,  consisting  of  nine  teeth  with  a  gold  plate  and 
fittings.  The  mass  had  been  impacted  between  the  base  of  the 
tongue  and  the  back  of  the  epiglottis,  the  teeth  being  directed 
upwards,  and  the  notch  in  the  palate-plate  next  to  the  root 
of  the  tongue.  After  the  removal  of  the  foreign  body  the 
patient  soon  regained  his  usual  state  of  health ;  but  he  has 
since  had  a  violent  fit  of  epilepsy,  during  which  his  medical 
attendant  remarked  that  if  his  teeth  had  not  been  removed 
he  must  have  broken  them  to  pieces.  This  occurrence 
elucidated  the  former  mystery.  Without  doubt  the  previous 
displacement  of  the  teeth  had  occurred  during  a  fit  of  epi- 
lepsy. I  learn  from  Sir  J.  Paget  that  the  patient  has  since 
died  of  brain  disease  and  epilepsy. 

With  reference  to  this  case  one  remark  suggests  itself.  If 
the  throat  had  been  examined  by  the  laryngoscope,  the  teeth 
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must  have  been  seen  immediately  after  they  were  lost,  and  the 
patient  might  have  been  spared  much  suffering. 

In  the  following  case,  which  occurred  in  my  own  practice, 

the  laryngoscope  was  used  with  advantage  :— F.  C.  W  ,  a 

fine  healthy  boy,  aged  a  year  and  eight  months,  was  brought 
to  me  on  May  2,  1867,  by  his  parents,  who  told  me  that, 
two  days  before,  he  had  swallowed  a  copper  penny.  When  the 
child  was  taken  to  his  mother  by  a  servant  immediately  after 
the  accident,  he  was  black  in  the  face ;  his  eyeballs  apparently 
starting  out;  and  he  seemed  to  be  in  imminent  danger  of 
suffocation.  These  alarming  symptoms  soon  subsided;  and 
when  the  medical  attendant  arrived,  he  supposed  that  the 
coin  had  passed  into  the  stomach.  The  child's  father,  feeling 
alarmed  and  anxious,  took  him  to  one  of  the  hospitals  in  the 
east  of  London,  where  the  house-surgeon,  after  learning  the 
history,  said  there  was  nothing  to  be  done ;  but  he  desired 
that  the  patient  might  be  taken  to  him  again  on  the  following 
day.  When  the  child  was  brought  to  me,  about  fifty-two 
hours  after  the  accident,  I  ascertained  that,  since  the  coin 
had  disappeared,  he  had  been  quite  unable  to  swallow  solids, 
while  the  swallowing  of  liquids  was  attended  with  difficulty, 
and  often  excited  coughing.  Some  water  that  I  gave  him  to 
drink  made  him  cough  violently.  There  appeared  to  be  much 
irritation  about  the  throat,  and  there  was  a  frequent  discharge 
of  salivary  mucus  from  the  mouth ;  this  discharge  was  occa- 
sionally tinged  with  blood.  Kespiration  was  attended  with 
a  moist  rattling  noise  in  the  throat.  There  were  frequent  fits 
of  coughing,  which  almost  entirely  prevented  sleep ;  the  child 
looked  weary  and  anxious,  and  the  distressing  symptoms  had 
gone  on  steadily  increasing.  With  such  a  history  it  could 
scarcely  be  doubted  that  the  coin  was  impacted  in  the  throat. 
Up  to  that  time  the  only  treatment  had  been  the  administration 
of  a  dose  of  castor  oil.  Using  a  piece  of  soft  wood  to  keej)  the 
mouth  open,  I  endeavoured  to  reach  the  coin  with  my  finger  ; 
but  I  failed  to  do  so.  Then,  while  keeping  the  mouth  open  by 
the  wooden  gag  between  the  teeth,  I  introduced  a  small  laryn- 
geal mirror.  At  first,  I  found  that  the  surface  of  the  mirror 
became  instantly  smeared  over  and  dimmed  by  the  profuse 
mucous  secretion  from  the  throat,  so  that  I  could  see  nothing. 
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I  next  swept  the  mucus  out  of  the  throat  by  a  brush  on  a  bent 
wire ;  when,  quickly  introducing  the  mirror,  I  saw  the  coin 
sticking  in  the  upper  part  of  the  oesophagus,  the  surfaces 
front  and  back,  and  the  upper  margin  just  below  the  opening 
of  the  larynx.  I  then  took  a  pair  of  long,  slender,  curved 
forceps,  opening  front  and  back,  and,  guiding  them  by  the 
throat-mirror  which  I  held  in  my  left  hand,  I  seized  the  edge 
of  the  penny  and  brought  it  out.  Immediately  after  the  re- 
moval of  the  coin,  the  child  retched  and  coughed  violently  for 
a  few  seconds.  I  then  gave  him  some  milk  and  water,  and  it 
was  pleasant  to  see  the  eagerness  and  ease  with  which  he 
drank  it.  From  that  time  all  symptoms  of  irritation  rapidly 
subsided ;  but  it  was  not  until  the  third  day  after  the  removal 
of  the  penny  that  he  could  be  induced  to  swallow  solids. 
When  I  saw  him  again,  a  week  after  his  first  visit  to  me,  he 
had  lost  all  his  discomfort,  and  he  looked  a  model  of  health 
and  happiness.  It  is  probable  that  the  alarming  symptoms 
of  suffocation  which  occurred  immediately  after  the  com  got 
into  the  throat  resulted  from  the  partial  closure  of  the  larynx, 
while  the  foreign  body  was  sliding  over  the  epiglottis  on  its 
way  to  the  gullet.  That  the  continued  impaction  of  the  coin 
in  the  gullet  would  have  been  speedily  fatal  by  the  extension 
of  inflammation  and  swelling  to  the  larynx  scarcely  admits  of 
a  doubt. 

When  a  foreign  body  in  the  throat  can  be  seen  or  felt,  and 
reached  from  above,  an  endeavour  should  be  made  to  extract 
it,  and  not,  at  first,  to  push  it  further  down.  In  the  summer 
of  1867  there  was  in  the  hospital,  under  Sir  William  Fergus- 
son's  care,  a  woman,  who  said  that  two  months  before  her 
admission,  four  false  teeth  had  become  displaced  and  lodged  in 
her  throat  during  sleep.  She  was  awakened  by  a  cough,  with 
pain  in  the  throat  and  dyspnoea,  and  she  was  unable  to  swallow 
her  saliva.  The  doctor,  when  he  arrived,  at  once  endeavoured 
to  push  the  teeth  down  the  gullet  by  a  bougie,  and  he  re- 
peated the  attempt  day  after  day.  On  her  admission  the 
mass  was  found  to  be  impacted  at  the  lower  end  of  the  gullet ; 
Sir  William  Fergusson  failed  to  extract  it  by  means  of  the 
longest  forceps  that  he  could  obtain,  and  the  woman  went  out 
unrelieved.    It  is  probable  that  when  the  foreign  body  was  in 
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the  upper  part  of  the  gullet  it  might  have  been  removed  easily 
and  speedily. 

It  is  worthy  of  note  that  when  a  foreign  body  with  an  un- 
even surface  has  been  caught  in  the  throat  and  has  scratched 
the  mucous  membrane,  it  often  happens  that  an  impression 
of  the  irritating  substance  being  still  impacted  in  the  throat 
remains  for  a  long  time  after  it  has  been  dislodged.  In 
November  1866,  a  surgeon  called  and  told  me  that,  three 
weeks  before,  a  piece  of  bone  had  got  into  his  throat  and  ex- 
cited spasm.  He  immediately  pushed  a  bougie  down  his 
throat,  then  he  excited  vomiting  two  or  three  times  by  thrust- 
ing his  fingers  into  his  throat.  An  uneasy  sensation  had 
remained  in  the  throat  from  that  time,  and  he  believed  that 
the  bone  was  still  lodged  there.  On  examination  with  the 
mirror  I  saw  no  foreign  body,  but  the  mucous  membrane  of 
his  larynx  was  congested.  This  may  have  been  partly  caused 
by  his  somewhat  rough  treatment  of  himself,  and  partly  it 
was  a  result  of  catarrh,  from  which  he  was  then  suffering. 
He  was  a  nervous,  anxious  man,  and  I  had  some  difficulty  in 
persuading  him  that  the  bone  was  not  then  in  his  throat. 

A  complete  closure  of  the  larynx  by  a  foreign  body  may 
cause  very  sudden  death.  On  the  table  there  is  a  specimen 
showing  a  piece  of  an  orange  impacted  beneath  the  epiglottis, 
and  completely  plugging  the  larynx.  This  caused  instant 
death. 

A  partial  closure  of  the  larynx  may  cause  gradual  apncea 
with  some  of  the  symptoms  of  apoplexy,  and  the  diagnosis 
may  be  doubtful.  The  following  case  occurred  to  a  former 
pupil  of  this  College,  from  whom  I  obtained  the  history  : — 
An  elderly  man,  an  inmate  of  a  prison,  suddenly  fell  down 
while  at  dinner,  and  was  supposed  to  be  in  a  fit.  When  the 
surgeon  arrived,  he  found  the  man  blue  in  the  face  and 
breathing  stertorously.  Suspecting  that  there  might  be  some 
foreign  body  in  the  throat,  a  probang  was  passed,  and  it  was 
thought  that  something  had  been  pushed  down  the  gullet. 
The  symptoms  continued,  and  the  man  died  in  the  course  of 
the  afternoon.  After  death  a  piece  of  tendon  of  meat  was 
found  under  the  epiglottis.  There  was  an  inquest,  and  the 
surgeon  was  blamed  for  not  having  performed  tracheotomy, 
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which  of  course  he  would  have  done  if  he  had  known  the  real 
state  of  the  case.  Here  again  the  laryngoscope  might  have 
shown  the  true  cause  of  the  symptoms. 

A  foreign  body  may  enter  the  larynx,  and  remain  there, 
causing  much  distress  for  a  variable  period.  Some  years  ago, 
before  the  laryngoscope  had  come  into  use,  the  late  Mr. 
Partridge  had  in  the  hospital  a  boy,  about  5  years  of  age,  who 
got  a  button  in  his  larynx.  There  was  aphonia,  with  stridulous 
and  difficult  breathing.  Tracheotomy  was  performed,  and  an 
attempt  made  to  detect  and  remove  the  button  by  passing 
a  probe  upwards  through  the  wound.  The  button  was  never 
found,  but  the  distress  gradually  subsided.  The  tracheal  open- 
ing was  allowed  to  heal,  and  he  went  out  still  suffering  from 
hoarseness.  Here,  again,  the  laryngoscope  would  have  been 
of  use  for  diagnosis,  and  possibly  for  extraction.  In  the 
summer  of  1867  I  examined  with  the  mirror  the  larynx  of 
this  patient,  then  a  young  man.  The  mucous  membrane 
was  thickened,  and  the  true  cords  were  red  and  uneven. 
This  condition  rendered  him  still  rather  hoarse. 

Dr.  Sanderson  and  Mr.  Hulke  have  published 1  an  interest- 
ing case  which  occurred  to  them  at  the  Middlesex  Hospital. 
On  November  2  a  muscular  man,  aged  27,  in  good  health, 
was  talking  while  he  had  a  sixpenny-piece  in  his  mouth. 
During  the  act  of  laughing  the  coin  disappeared,  and  he  im- 
mediately fell  to  the  ground  suffocated.  A  surgeon  who  was 
called  in  thought  him  dying,  and  took  him  to  St.  Mary's 
Hospital,  where  he  arrived  in  three-quarters  of  an  hour  from 
the  time  of  the  accident.  He  said  the  throat  was  examined, 
but  nothing  found.  Soon  the  breathing  became  easier.  He 
remained  there  until  one  o'clock  the  next  day,  when  he  was 
discharged  at  his  own  request.  His  breathing  was  quite 
natural,  but  he  could  not  speak  above  a  whisper.  He  attended 
for  a  fortnight  as  an  out-patient,  having  a  sore-throat  and 
some  pain,  and  difficulty  in  swallowing  liquids.  His  voice  re- 
mained as  before — whispering.  He  lost  flesh  and  strength  ; 
but  in  other  respects  he  was  in  fair  health,  and  had  no 
difficulty  of  breathing  either  on  exertion  or  otherwise.  On 
January  3  his  breathing  became  suddenly  embarrassed,  and  at 

1  Medico-Chirurgical  Trans.,  vol.  xlviii. 
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twelve  o'clock  he  was  taken  to  Dr.  Sanderson,  who,  suspecting 
that  the  coin  was  still  in  the  throat,  told  the  man  to  go  to  the 
hospital  for  laryngoscopy  examination.    On  returning  home, 
and  going  upstairs,  he  was  suddenly  seized  with  a  feeling  of 
suffocation  as  urgent  as  immediately  after  the  accident.  He 
rushed  downstairs  in  agony,  and  in  so  doing  tripped ;  there- 
upon the  dyspnoea  suddenly  ceased,  and  he  was  again  able  to 
breathe  as  freely  as  ever.    Next  day,  at  2.30,  he  went  to  the 
hospital.   The  breathing  was  only  slightly  embarrassed.  The 
sixpence  was  at  once  seen  lying  flat  across  the  glottis,  the 
edge  in  the  ventricle  on  either  side.    Behind  the  edge  of  the 
coin  there  was  a  breathing  space  between  the  arytenoid  carti- 
lages.   The  mucous  membrane  was  red  and  puffy.    It  was 
considered  impossible  to  seize  the  coin  with  forceps  from  above, 
on  account  of  its  horizontal  position.   Bent  loops  of  wire  were 
prepared  for  the  purpose  of  jerking  it  out.    Attempts  were 
made  to  dislodge  the  coin  by  holding  the  man's  head  down- 
wards and  slapping  the  back  of  his  neck,  while  he  was  directed 
to  cough,  but  could  not,  on  account  of  his  inability  to  fill  the 
chest.    The  respiratory  murmur  was  everywhere  inaudible. 
Then  it  was  resolved  to  perform  tracheotomy.    This  was  done 
under  chloroform,  and  an  attempt  was  made  to  seize  the 
coin  by  forceps  introduced  from  below  through  the  opening. 
The  coin  could  be  felt  but  not  seized.    The  forceps  passed 
behind  it  through  the  glottis,  and  could  be  felt  by  the  finger 
introduced  through  the  mouth.    The  coin  was  at  length 
pushed  upwards  within  reach  of  the  finger,  by  which  it  was 
drawn  forwards  over  the  epiglottis  on  to  the  root  of  the  tongue. 
At  this  moment,  by  a  sudden  gulp,  the  coin  was  swallowed, 
and  the  breathing  was  free.    The  next  morning  it  was  passed 
by  stool.    The  wound  healed,  and  recovery  was  complete. 

In  December  1870,  my  colleague,  Mr.  Henry  Smith,  had 
under  his  care  a  hospital  patient  in  whose  larynx  a  half- 
sovereign  was  impacted.  The  man,  while  intoxicated,  having 
placed  a  half-sovereign  in  his  mouth,  the  coin  disappeared, 
and  the  patient  was  suddenly  seized  with  dyspnoea,  which  for 
a  time  was  urgent.  Four  days  afterwards  he  came  under  Mr. 
Smith'  s  care.  Meanwhile  he  had  continued  to  suffer  from 
pain  in  the  throat,  loss  of  voice,  difficult  and  stridulous 
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breathing,  dysphagia  and  cough,  with  copious  mucous  ex- 
pectoration. Asked  by  Mr.  Smith  to  make  a  laryngoscopic 
examination,  I  had  no  difficulty  in  demonstrating  the  presence 
of  the  coin  in  the  exact  position  of  the  sixpence  in  Dr. 
Sanderson's  and  Mr.  Hulke's  case,  to  which  I  just  now  re- 
ferred. The  metallic  surface  formed  a  striking  contrast  with 
the  congested  and  swollen  mucous  membrane  by  which  the 
margins  of  the  coin  were  overlapped.  So  tightly  was  it  im- 
pacted that  it  would  evidently  be  impossible  to  dislodge  it  by 
placing  the  man  head  downwards.  With  Mr.  Smith's  con- 
currence I  attempted  to  seize  it  with  the  laryngeal  forceps, 
but,  although  I  could  touch  the  surface  of  the  metal,  I  found 
it  impossible  to  grasp  its  margin.  I  then  suggested  to  Mr. 
Smith  that  if  he  made  an  opening  below  the  glottis  he  might 
push  a  bent  probe  against  the  under  surface  of  the  com,  and 
so  thrust  it  into  the  mouth.  Accordingly  Mr.  Smith  made  an 
opening  in  the  crico-thyroid  membrane,  introduced  a  strong 
silver  probe,  and,  using  considerable  force  before  the  coin 
could  be  dislodged,  he  pushed  it  into  the  man's  mouth,  whence 
it  was  immediately  ejected.  The  operation  was  very  neatly 
and  cleverly  done  in  the  space  of  about  three  minutes,  and 
the  man  made  a  rapid  and  complete  recovery.1 

In  a  case  which  occurred  some  years  since  at  Birmingham, 
a  buckle  having  remained  eleven  months  in  the  larynx  of  a 
child,  ultimately  caused  death.  The  case  is  recorded  as  fol- 
lows : — '  Mr.  Oliver  Pemberton  read  notes  of  a  case  of  foreign 
body  in  the  larynx,  and  exhibited  the  post-mortem  appear- 
ances of  the  same.  The  child,  seven  years  and  a  half  old, 
came  under  Mr.  Pemberton's  care  in  August  last.  She  was 
said  to  have  swallowed  in  the  September  of  the  previous  year 
a  portion  of  a  japanned  buckle.  She  was  seen  by  a  surgeon 
within  half  an  hour  of  the  accident,  when  she  presented  an 
anxious  appearance,  and  suffered  from  difficulty  of  breathing 
and  loss  of  voice.  There  was  no  difficulty  in  deglutition. 
The  symptoms  began  to  abate,  and  when  Mr.  Pemberton  saw 

1  See  Mr.  Smith's  history  of  the  case,  with  a  wood-cut,  British  Medical 
Journal,  Jan.  7,  1871,  p.  7.  On  the  same  page  of  the  journal  Mr.  Pridgin 
Teale  records  a  case  in  which  a  piece  of  bone,  having  been  impacted  in  the 
larynx,  was  removed  through  an  opening  in  the  trachea. 
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the  child  she  was  healthy,  and  suffered  no  inconvenience 
beyond  the  weakness  of  voice ;  there  was  no  stridor ;  and  no 
abnormal  physical  signs  could  be  observed  upon  auscultation 
of  the  lungs  or  of  the  larynx.  On  account  of  the  absence  of 
urgent  symptoms  laryngotomy  was  not  deemed  advisable,  and 
the  child  returned  home.  Three  days  after  her  return  she 
was  seized  with  violent  vomiting  from  an  overloaded  stomach. 
This  probably  stirred  the  foreign  body,  set  up  inflammation 
of  the  laryngeal  mucous  membrane,  and  caused  death.  The 
body  of  the  buckle,  an  inch  long,  was  found  lying  vertically 
in  the  larynx  posteriorly,  while  the  teeth  lay  in  the  angle  of 
the  thyroid  cartilage.' 

Dr.  Stokes  1  gives  the  curious  case  of  a  boy  who  made  a 
whistle  of  a  plum-stone  by  perforating  it  on  each  side  and 
removing  the  kernel.  While  he  held  this  between  his  lips 
it  passed,  during  a  deep  inspiration,  into  the  larynx,  and 
became  fixed  there.  So  little  inconvenience  did  this  occa- 
sion at  first,  that,  on  finding  he  could  still  whistle  through 
the  stone,  he  went  about  for  some  hours,  pleased  with  this  new 
and  convenient  mode  of  blowing  his  whistle.  He  then  got 
paroxysms  of  suffocative  cough,  with  pain  in  the  throat  and 
epigastrium,  a  bloated  countenance,  and  a  quick  pulse.  The 
chest  was  clear  on  percussion,  and  the  respiratory  murmur 
natural.  The  whistling  in  the  larynx  sufficed  for  the  dia- 
gnosis, and  tracheotomy  was  performed.  During  the  perform- 
ance of  the  operation  the  boy  declared  that  he  had  coughed 
up  the  stone  and  swallowed  it.  The  symptoms  were  relieved, 
and  the  whistling  had  ceased,  but  as  the  wound  closed  the 
distress  and  the  whistling  noise  returned,  proving  that  the 
stone  had  remained  in  the  larynx,  and  that  the  noise  had 
ceased  only  in  consequence  of  air  having  been  admitted  below. 
Soon  after,  it  was  found  to  change  its  position  and  to  pass 
down  the  right  bronchus,  again  to  be  driven  upwards  into  the 
larynx.  By  a  second  operation  it  was  extracted,  and  the  boy 
recovered  without  a  bad  symptom. 

It  has  usually  been  observed  that  when  the  foreign  body 
has  become  impacted  in  the  larynx  the  symptoms  from  the 
first  have  been  violent  and  distressing.    The  ordinary  symp- 

1  Diseases  of  the  Chest,  p.  25)1. 
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toins  have  been  incessant  spasmodic  cough,  croupy  breath- 
ing, hoarseness,  or  complete  aphonia,  pain  in  the  region  of 
the  larynx,  and  tits  of  suffocative  dyspnoea.  The  termination 
of  the  case  may  be  by  sudden  death,  in  consequence  of 
closure  of  the  glottis  ;  or  the  foreign  body  may  be  expelled, 
or  it  may  fall  into  the  trachea.  Then  there  may  be  an 
interval  of  comparative  ease,  succeeded  either  by  a  return 
of  laryngeal  symptoms,  if  the  body  is  movable  and  light 
enough  to  be  coughed  upwards  to  the  larynx,  or,  if  it  remains 
impacted  in  the  bronchus,  symptoms  of  inflammation  of  the 
lung  may  supervene. 

An  inspection  of  the  widely  open  state  of  the  glottis 
during  deep  inspiration  shows  that  bodies  of  considerable 
size  may  easily  pass  between  the  vocal  cords.  A  curious 
variety  of  substances  have  passed  '  the  wrong  way '  and  got 
into  the  bronchi.  Thus  the  root  and  fangs  of  a  tooth,  an 
artificial  tooth,  a  piece  of  bone  in  several  instances,  a  cherry- 
stone and  a  plum-stone  in  several  instances,  a  piece  of  flint, 
a  button  in  two  cases,  an  ear  of  grass  in  two  cases,  an  ear  of 
rye,  a  Portugal  ducat,  a  half-sovereign  (Mr.  Brunei's  case),  a 
sixpence,  a  shilling  in  two  cases  mentioned  by  Sir  Thomas 
Watson,  a  piece  of  slate-pencil,  a  nut,  a  piece  of  nutshell,  a 
piece  of  walnut-shell,  a  piece  of  nutmeg,  a  piece  of  cheese, 
a  glass  bead,  a  leaden  shot  one-eighth  of  an  inch  in  diameter, 
an  iron  nail,  a  metallic  screw,  a  kidney-bean,  &C,1 

A  foreign  body,  having  passed  down  the  trachea,  usually 
enters  the  right  bronchus.  The  reason  is  that  the  right 
bronchus  is  larger  than  the  left,  and  the  septum  between  the 
opening  of  the  bronchi  is  inclined  to  the  left. 

The  physical  signs  of  a  foreign  body  in  the  bronchus  are — 
natural  resonance  on  percussion,  with  total  absence,  or  feeble- 
ness of  the  respiratory  murmur  over  one  lung,  according  to 

'  The  lower  animals  are  sometimes  killed  by  foreign  bodies  in  the  air-pas- 
sages. Some  time  since  I  was  staying  in  the  country  with  a  friend  when  one 
of  his  harriers  died  suddenly  while  eating  his  dinner  of  raw  horse-flesh.  The 
keeper  who  was  looking  on,  saw  the  dog  snap  at  one  of  the  other  hounds.  Im- 
mediately after  this  the  animal  fell  on  the  floor,  was  convulsed,  and  quickly 
died.  I  was  present  at  the  inspection.  A  piece  of  flesh  about  an  inch  long 
and  as  thick  as  one's  thumb  was  found  to  have  been  arrested  at  the  bifurcation 
of  the  trachea,  so  that  the  orifice  of  each  bronchus  was  almost  entirely  blocked. 
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the  degree  of  obstruction  of  the  bronchus;  diminished  mobility 
of  the  obstructed  side;  and  exaggerated,  puerile  breathing  over 
the  unobstructed  lung.  The  bronchus  will  be  obstructed  more 
completely  by  a  body  of  a  globular  form  than  by  one  which  is 
flat  or  of  irregular  outline.  In  the  case  of  Mr.  Brunei,  a  half- 
sovereign  having  fallen  into  the  right  bronchus,  careful  auscul- 
tation by  Dr.  Chambers  and  others  discovered  no  difference  in 
the  respiratory  sound  over  the  two  lungs.  If  the  foreign  body 
be  movable  so  as  to  be  coughed  upwards  towards  the  larynx, 
the  respiratory  sound  returns  for  a  time  over  the  previously 
obstructed  lung.  In  some  cases  there  is  the  alternation  of  the 
physical  signs  of  obstruction  of  the  bronchus,  and  distressing 
spasm  of  the  glottis  when  the  body  is  driven  up  to  the  larynx. 
This  is  especially  apt  to  occur  with  foreign  bodies  of  low  spe- 
cific gravity,  such  as  vegetable  substances ;  it  is  less  likely 
to  happen  with  heavy  metallic  substances,  except  when  the 
patient's  body  is  inverted.  High  specific  gravity  of  a  foreign 
body,  however,  does  not  of  necessity  prevent  its  being  expecto- 
rated. Thus,  in  one  case  a  leaden  shot  was  expectorated  ;  in 
another,  a  Portugal  ducat ;  in  another,  an  iron  nail ;  in  another, 
an  artificial  tooth  ; 1  in  another,  an  elongated  glass  bead  (case 
in  the  hospital,  to  be  presently  related)  ;  and  in  another,  a 
sixpence.2  It  is  probable  that  in  some  of  these  cases  the  foreign 
body  has  been  coated  with  mucus,  which  would  of  course  lessen 
its  specific- gravity.  In  a  case  recorded  by  Dr.  Spitta,  to 
which  I  shall  hereafter  refer,  a  metal  screw  encased  in  mucus 
was  easily  expectorated  by  a  child. 

The  foreign  body,  having  entered  one  or  other  bronchus, 
may  occasion  scarcely  any  inconvenience,  more  especially  if  its 
shape  and  size  are  such  as  not  to  entirely  close  the  tube.  This 
was  the  case  with  a  boy  under  Sir  William  Fergusson's  care 
in  the  hospital  a  few  years  ago,  who  had  a  long  glass  bead  in 
his  left  bronchus,  as  shown  by  comparative  feebleness  of 
respiratory  murmur  on  that  side.  As  there  were  no  symptoms 
of  suffering  in  the  lung  or  elsewhere,  nothing  was  done.  .  He 
went  home  to  Harrow,  and  after  several  months  he  one  day 
gave  a  cough,  and  said,  '  Oh,  here  is  my  bead.' 

1  Stokes,  p.  283. 

.    7  Mr.  Cock's  case,  quoted  in  Chelius's  Surgery,  vol.  ii.  p.  398. 
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In  the  majority  of  cases,  howc\er,  there  are  symptoms  of 
distress.  The  mere  obstruction  of  a  bronchus  may  cause 
urgent  dyspnoea,  by  suddenly  and  greatly  lessening  the  vital 
capacity  of  the  lung.  Then  usually  there  are  symptoms  of 
irritation  and  inflammation  of  the  lung,  pain,  dyspnoea,  cough 
with  blood-tinged  expectoration,  high  temperature,  and  quick 
pulse.  On  physical  examination  there  may  be  dulness  on 
percussion,  and  crepitation.  Most  of  these  symptoms  were 
present  in  the  case  of  a  boy  who,  a  few  years  ago,  was  in  the 
hospital,  under  the  care  of  Mr.  Henry  Smith,  and,  when  the 
boy  died,  the  lower  lobe  of  the  right  lung  was  found  engorged, 
and  in  parts  consolidated  and  suppurating,  with  a  plum-stone 
in  the  main  bronchus.  One  interesting  phenomenon  I  observed 
in  that  case.  The  boy  one  day  had  a  sudden  increase  of 
dyspnoea,  which  continued  for  some  hours,  and  then  rapidly 
subsided.  During  the  height  of  his  distress,  I  found  signs  of 
obstruction  over  the  left  lung,  which  had  before  been  free,  and 
more  air  than  previously  was  heard  entering  the  right  lung. 
The  stone  must  have  shifted  its  position.  It  had  probably 
been  coughed  into  the  trachea,  and  then  fallen  back  into  the 
left  bronchus,  so  that  the  increase  of  distress  was  due  to  the 
obstruction  of  the  sound  lung  while  the  other  was  in  a  state  of 
inflammation.  In  a  few  hours,  the  urgent  dyspnoea  subsided, 
and  the  signs  of  obstruction  of  the  left  bronchus  had  ceased. 

The  cerebral  circulation  often  suffers  in  consequence  of 
the  violent  cough,  the  defective  aeration  of  the  blood,  and  the 
resulting  impediment  to  the  circulation.  Convulsions  have 
occurred,  and  even  apoplexy  in  old  persons.  In  other  cases 
the  brain  may  be  so  injured  that  death  takes  place  with 
cerebral  symptoms,  even  after  the  removal  of  the  foreign 
body. 

One  result  of  obstruction  of  a  bronchus  may  be  acute  em- 
physema of  portions  of  unobstructed  lung  from  forcible  over- 
distension. 

The  ultimate  result  of  the  inflammation  set  up  by  a 
foreign  body  is  very  variable.  It  may  destroy  life  within 
a  few  days,  or  the  inflammation  may  subside,  and  the  body 
may  remain  for  months,  and  even  years,  in  the  bronchus  with- 
out exciting  violent  symptoms.    The  ear  of  grass  on  the  table 
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was  expectorated,  encased  in  mucus,  four  months  after  it  had 
entered  the  trachea  of  a  child  who  recovered.  Sir  Thomas 
Watson  quotes  the  case  of  a  lady  in  which  an  ear  of  barley 
was  expectorated  seven  years  after  its  entrance.  During 
that  period  she  had  suffered  repeated  attacks  of  haemoptysis. 
Her  recovery  was  perfect.  In  a  case  referred  to  by  Dr.  Stokes 
a  piece  of  bone  was  expectorated,  with  copious  haemoptysis, 
after  fifteen  years.  The  patient  recovered  (p.  280).  In  one 
case,  quoted  by  Dr.  Gross,  a  piece  of  bone  entered  the  wind- 
pipe of  a  child  aged  three,  and  was  expelled  sixty  years  after- 
wards. The  symptoms  were  protracted  cough,  pain  in  the 
right  side  of  the  chest,  purulent  expectoration,  and  haemopty- 
sis. In  another  case,  a  piece  of  bone  was  expectorated  after 
having  remained  seventeen  years  in  the  air-passages.  Some 
relief  occurred;  but  hectic  and  emaciation  followed,  and 
death  in  a  year  and  a  half  afterwards.1  Other  cases  are 
recorded,  in  which  the  symptoms  of  pulmonary  disease  have 
continued  long  after  the  expulsion  of  the  foreign  body,  and  in 
some  with  a  fatal  result. 

On  the  table  there  is  a  preparation  showing  an  ear  of 
rye  in  an  abscess  which  is  common  to  the  lung  and  the  liver 
through  the  diaphragm.  Sir  Thomas  Watson  gives  the  fol- 
lowing history  from  Mr.  Mayo : — '  The  young  son  of  an 
English  nobleman  was  riding  in  a  carriage,  and  had  an  ear 
of  rye  in  his  mouth.  The  carriage  made  a  sudden  jolt,  and 
the  ear  of  corn  disappeared.  Little  was  thought  about  this 
at  the  time,  but  soon  afterwards  symptoms  of  pulmonary 
irritation  set  in,  attended  with  hectic  fever,  and  with  the 
most  fetid  expe3toration.  The  boy  gradually  sank.'  Dr. 
Spitta  has  recorded  the  case  of  a  child,  aged  two  years  and  a 
half,  through  whose  larynx  a  metallic  screw  passed  into  the 
trachea  and  right  bronchus,  where  it  set  up  alarming  inflam- 
matory mischief.  A  month  and  two  days  after  the  accident 
the  screw  was  coughed  up,  completely  encased  in  mucus,  and 
the  child  rapidly  recovered.2 

Diagnosis. — The  chief  diagnostic  signs  and  symptoms 
in  cases  of  a  foreign  body  in  a  bronchus  are — 1.  Signs  of 
obstruction  of  one  bronchus,  usually  the  right,  either  par- 

1  Stokes,  p.  283.  a  Lancet,  September  16,  1876. 
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tial  or  complete,  and  either  persistent  or  intermitting.  2. 
Physical  signs  of  obstruction  of  the  bronchus,  alternating 
with  symptoms  of  laryngeal  irritation  and  spasm.  There 
may  be  a  sudden  rush  of  air  into  the  lung  when  the  foreign 
body  is  coughed  up  towards  the  larynx,  and  an  equally 
sudden  obstruction  of  the  bronchus  when  the  body  falls  back 
again.  3.  Signs  of  irritation  and  inflammation  of  the  lung 
may  be  present,  but  when  the  bronchus  is  completely  ob- 
structed there  may  be  no  moist  sounds  or  respiratory  sounds 
of  any  kind  audible  over  the  obstructed  portion  of  lung.  4. 
The  symptoms  already  mentioned  occur  suddenly  in  a  person 
either  previously  healthy  or  labouring  under  symptoms  of  a 
different  class. 

Usually  a  foreign  body  passing  through  the  larynx  goes 
into  one  or  other  bronchus,  but  Dr.  Stokes  quotes  one  case  in 
which  the  trachea  was  obstructed  (p.  288).  A  gentleman 
aged  20,  previously  in  good  health,  while  conversing  in 
the  act  of  eating  a  piece  of  cheese  after  a  hearty  dinner, 
suddenly  fell  from  his  chair  in  a  state  of  insensibility.  On 
the  supposition  that  a  foreign  body  had  become  fixed  in  the 
oesophagus,  a  probang  was  speedily  passed,  and  after  about 
ten  minutes  he  partially  recovered.  Soon  after,  the  attack 
recurred  with  great  violence ;  the  face  was  much  congested, 
and  the  breathing  spasmodic  and  stertorous.  He  was  then 
bled  twice  without  relief.  A  loud  rattling  in  the  throat  came 
on,  the  patient  tossed  his  arms  about,  and  all  the  muscles 
of  inspiration  were  in  violent  action.  The  surface  of  the 
body  became  pale  and  cold.  Hours  had  now  elapsed,  and  it 
began  to  be  suspected  that  the  case  was  one  of  tracheal  ob- 
struction. The  chest  was  normally  resonant ;  but  the  vesi- 
cular murmur.,  was  everywhere  extremely  feeble,  notwith- 
standing the  violent  efforts  at  inspiration,  and  there  was  an 
increasingly  loud  rattle  in  the  trachea.  Tracheotomy  was 
performed,  a  crucial  incision  being  made  through  the  tube, 
and  the  angles  cut  off,  when  suddenly  a  mass  of  pultaceous 
matter  was  ejected  through  the  opening,  with  complete  and 
instantaneous  relief  to  the  symptoms.  Inspiration  became 
easy,  the  expansion  of  the  lung  full  and  audible,  the  patient 
breathed  through  the  glottis,  and  recovered  without  a  bad 
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symptom.  In  about  four  weeks,  however,  he  had  some 
symptoms  of  cerebral  irritation,  and  a  fit  resembling  epilepsy. 
During  the  next  two  months  these  attacks  recurred  several 
times,° becoming  gradually  less  severe.  They  then  ceased 
entirely,  and  he  has  had  no  return.  They  were  probably  a 
result  of  the  disturbed  cerebral  circulation  during  the  hours 
of  apncea. 

Sir  B.  Brodie  refers  to  two  cases  in  which  a  foreign  body 
was  found  in  the  trachea  after  death.1  In  one  case,  the 
foreign  body  was  the  berry  of  the  bladder-senna,  about  the 
size  of  a  large  pea.  The  patient  was  a  child  aged  6.  In  the 
other  a  portion  of  the  claw  of  a  lobster  was  found  in  the 
trachea  of  a  child  aged  12. 

It  is  obvious  that  a  body  sufficiently  large  to  obstruct  the 
trachea  must  cause  more  urgent  distress  than  results  from 
the  obstruction  of  a  bronchus.  In  such  a  case  the  respira- 
tory phenomena  will  be  the  same  on  the  two  sides,  and  the 
diagnosis  will  depend  on  the  absolute  feebleness  of  the  respi- 
ratory sounds  over  the  entire  chest,  and  not  on  the  compa- 
rison of  the  respiration  over  the  two  sides. 

In  some  cases  the  foreign  body,  when  movable  in  the 
trachea,  has  been  heard  to  strike  against  the  larynx  when  it 
was  driven  upwards  by  a  forcible  expiration.  A  plum-stone 
in  one  case  and  a  bean  in  another  was  thus  audible.2  In  one 
case  an  orange  pip,  and  in  another  a  bean,  was/eZtf  to  strike 
against  the  larynx  at  each  expiration  when  the  finger  was 
placed  on  the  trachea. a 

It  should  be  borne  in  mind  that  the  impaction  of  a  foreign 
body  in  the  oesophagus  may  compress  the  posterior  mem- 
branous wall  of  the  trachea,  and  cause  the  same  symptoms  as 
if  it  were  actually  in  the  trachea.  In  a  doubtful  case,  there- 
fore, a  bougie  should  be  passed  down  the  oesophagus.  Dr. 
Stokes  mentions  one  case  in  which  a  piece  of  money  lodged  in 
the  oesophagus  caused  croupy  breathing  and  other  layrngeal 
symptoms  (p.  265),  and  another  case  in  which  such  urgent 

1  Med.-Chir.  Trans.,  xxvi.  293-4. 
,  2  Ryland  On  Diseases  of  the  Larynx,  pp.  283-4. 
*  Report  of  two  cases  by  Mr.  Couper,  of  the  London  Hospital,  British 
Medical  Journal,  February  12,  1870,  p.  153. 
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symptoms  were  produced  by  a  plum-stone  in  the  (Esophagus  that 
his  first  impulse  was  to  perform  tracheotomy  with  his  pen- 
knife. An  oesophageal  bougie  was  introduced,  and  the  sub- 
stance having  been  pushed  into  the  stomach,  the  symptoms 
ceased,  and  a  day  or  two  after  the  plum-stone  with  which 
the  child  was  known  to  have  been  playing  previous  to  the 
accident  was  voided  by  stool. 

"We  have  now  to  consider  the  general  rules  to  be  observed 
in  the  treatment  of  cases  in  which  a  foreign  body  is.  lodged  in 
the  air-passages. 

A  foreign  body  in  the  larynx  is  a  continual  source  of 
danger ;  therefore  it  should  be  removed  as  speedily  as  pos- 
sible, even  though  the  present  symptoms  may  not  appear 
alarming  or  very  distressing.  By  the  aid  of  the  laryngoscope 
a  foreign  body  anywhere  above  the  glottis  may  not  only  be 
seen,  but  in  most  cases  removed  by  properly  constructed 
curved  forceps.  If,  in  consequence  of  its  shape  or  position, 
it  cannot  be  removed  from  above,  an  opening  below — either 
laryngotomy  or  tracheotomy — may  enable  the  surgeon,  as 
in  Mr.  Smith's  case  before  mentioned,  to  push  the  coin  or 
other  foreign  body  up  into  the  mouth  by  means  of  a  bent 
probe. 

It  may  be  possible,  by  means  of  the  laryngeal  mirror,  to 
see  a  foreign  body  in  the  upper  part  of  the  trachea,  and  thus 
to  confirm  the  diagnosis.  If  the  obstruction  is  in  the  trachea, 
and  if  the  symptoms  are  urgent,  no  time  should  be  lost  in 
opening  the  trachea,  when  the  body  will  probably  be  spon- 
taneously expelled,  or  it  may  be  extracted  by  forceps. 

A  foreign  body  having  passed  into  the  bronchus,  what  is 
to  be  done  ? 

It  should  be  borne  in  mind  that  foreign  bodies  of  various 
kinds  have  been  expectorated  without  surgical  aid.  For 
instance,  the  bead  in  the  case  of  Sir  William  Fergusson's 
patient.  Sir  Thomas  Watson  mentions  the  case  of  a  boy  who, 
after  several  weeks,  coughed  up  a  small  nail;  and  in  Dr. 
Spitta's  case,  before  mentioned,  a  metallic  screw  was  similarly 
ejected.  Tracheotomy,  therefore,  is  not  to  be  resorted  to 
immediately  and  as  a  matter  of  course  in  all  cases.  There 
are,  however,  three  classes  of  symptoms  which  call  for  im- 
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mediate  surgical  interference.  These  are— 1st.  Persistent 
and  urgent  dyspnoea,  resulting  from  the  lessened  vital  capacity 
of  the  chest  occasioned  by  the  obstruction  of  a  main  bronchus. 
2nd.  Paroxysmal  dyspnoea,  resulting  from  spasm  of  the  glottis 
occasioned  by  the  foreign  body  being  from  time  to  time  coughed 
upwards  against  the  larynx.  3rd.  Symptoms  of  irritation  and 
inflammation  of  the  lung,  which,  if  allowed  to  continue,  may 
speedily  lead  to  fatal  disorganisation. 

Tracheotomy  in  the  case  of  a  foreign  body  in  a  bronchus 
may  be  a  means  of  relief  in  various  ways.  1.  It  may  allow 
of  the  expulsion  of  the  offending  substance  by  an  effort  of 
coughing.  2.  By  means  of  long  and  slender  forceps  the  foreign 
body  may  be  extracted  from  the  bronchus. 

Mr.  Liston  once  succeeded  in  extracting  a  piece  of  bone 
from  the  right  bronchus  of  a  woman  aged  38,  after  it  had  been 
fixed  there  more  than  six  months.  The  removal  of  the  bone 
gave  immediate  relief,  and  the  patient  left  the  hospital  well  in 
nine  days.1  In  another  case  a  button  was  removed  from  the 
right  bronchus  of  a  boy  aged  eight.2 

The  facility  of  grasping  a  foreign  body  will  depend  much 
on  its  form.  A  spherical  body,  or  one  nearly  spherical,  would 
probably  be  in  close  contact,  on  all  sides,  with  the  bronchus,  and 
could  not  be  seized  by  forceps  without  risk  of  injuring  the 
bronchial  tube.  A  flat  body,  like  a  com,  offers  the  greatest 
facility  for  extraction,  and  is  also  one  little  likely  to  be  expelled 
by  coughing,  on  account  of  its  density,  and  the  small  surface 
presented  by  its  edges  to  the  expiratory  current  of  air. 

In  the  case  of  Mr.  Brunei,  Sir  B.  Brodie  and  Mr.  Aston 
Key  failed  to  seize  or  even  touch  the  half-sovereign,  which  had 
entered  the  right  bronchus.  The  contact  of  the  forceps  with 
the  internal  surface  of  the  trachea  induced  violent  coughing, 
with  convulsive  action  of  the  diaphragm  and  abdominal 
muscles,  so  that  it  was  not  deemed  prudent  to  persevere,  and 
the  coin  was  ultimately  got  rid  of  by  a  process  illustrative  of 
a  third  mode  in  which  tracheotomy  affords  relief  in  this  class 
of  cases.3  The  following  is  an  abstract  of  the  remarkable 
and  instructive  case  of  Mr.  Brunei,  to  which  I  have  before 

1  Ryland,  op.  ext.  p.  300.    Also  Liston's  Practical  Surgery,  p.  415. 

-  Chelius'8  Surgery,  vol.  ii.  p.  402.  3  Med.-Chir.  Trans.,  xxvi.  p.  28fl. 
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referred  :—  Mr.  Brunei,  on  April  3,  1843,  being  engaged  im- 
mediately after  dinner  in  amusing  some  children,  placed  a 
half-sovereign  in  his  mouth.    It  slipped  behind  the  tongue, 
and  a  violent  fit  of  coughing,  in  which  he  had  the  appearance 
of  being  nearly  choked,  was  the  consequence.    This  was 
immediately  followed  by  vomiting.    In  the  course  of  the 
evening  he  coughed  at  intervals,  and  a  sense  of  soreness  and 
stiffness  of  the  throat  remained  for  twenty-four  hours.  During 
the  next  two  days  he  experienced  little  or  no  inconvenience. 
Then  he  was  exposed  to  cold  ;  had  cough,  expectorated  mucus 
tinged  with  blood,  and  experienced  pain  in  the  situation  of  the 
right  bronchus,    These  symptoms  continued.    Dr.  Chambers 
and  Sir  B.  Brodie  were  consulted,  and  agreed  that  the  half- 
sovereign  was  in  the  right  bronchus.    This  opinion  was  con- 
firmed by  an  experiment  which  Mr.  Brunei  made  on  himself. 
He  had  placed  himself  in  a  prone  position,  with  his  sternum 
resting  on  a  chair,  and  his  head  and  neck  inclined  downwards, 
and,  having  done  so,  he  immediately  had  a  distinct  perception 
of  a  loose  body  slipping  forward  along  the  trachea.    A  violent 
convulsive  cough  ensued.    On  resuming  the  erect  posture,  he 
again  had  the  sensation  of  a  loose  body  moving  in  the  trachea, 
but  in  the  opposite  direction — that  is,  towards  the  chest. 
This  experiment  was  afterwards  repeated  by  the  physician 
and  surgeons.    On  April  25  he  was  strapped  in  the  prone  posi- 
tion on  a  platform  made  movable  on  a  hinge  in  the  centre.  By 
this  means  the  head  was  lowered  to  an  angle  of  about  eighty 
degrees  with  the  horizon.    At  first  no  cough  ensued,  then  the 
back  of  the  chest  was  struck  by  the  hand,  and  he  began  to  cough 
violently.    This  process  was  twice  repeated,  and  on  the  last 
occasion  the  cough  was  so  distressing,  and  the  sense  of  choking 
so  alarming,  that  it  was  thought  imprudent  to  repeat  the  ex- 
periment unless  some  precaution  were  used  to  render  it  safe. 
On  April  27  tracheotomy  was  performed,  the  object  being 
twofold  :  first,  to  extract  the  coin  with  the  forceps  if  possible  ; 
second  that  the  artificial  opening  might  prevent  the  risk  of  suffo- 
cation by  spasm  of  the  glottis  when  the  body  was  again  inverted. 
I  have  already  stated  that  the  coin  could  not  be  grasped  or 
even  touched  by  the  forceps.    On  May  13— the  wound  in 
the  trachea  having  been  kept  open  by  the  occasional  introduc- 
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fcion  of  a  probe— the  patient  was  again  placed  on  the  platform 
and  inverted.  The  back  was  struck  with  the  hand ;  two  or 
three  efforts  to  cough  followed,  and  presently  he  felt  the  coin 
quit  the  bronchus,  striking  almost  immediately  afterwards 
against  the  incisor  teeth  of  the  upper  jaw,  and  then  dropping 
out  of  the  mouth.  There  was  no  spasm  of  the  glottis,  nor 
any  of  the  distress  which  caused  so  much  alarm  on  the  former 
occasion.    The  patient  quickly  recovered. 

Sir  T.  Watson  refers  to  two  cases  in  which,  a  shilling 
having  passed  through  the  larynx,  the  coin  fell  out  when  the 
body  was  inverted.  In  both  cases  the  patients  were  men, 
and  in  neither  case  was  tracheotomy  performed. 

There  is  one  point  of  practical  importance  to  be  borne  in 
mind  when  an  attempt  is  made  to  dislodge  a  foreign  body 
from  the  trachea  or  bronchi  by  placing  the  patient's  head 
downwards.  It  is  this— that  at  the  moment  of  the  inversion 
the  patient  should  be  directed  to  take  a  deep  inspiration. 
In  so  doing  he  opens  wide  the  glottis,  and  thus  facilitates  the 
exit  of  the  foreign  body.  The  inspiratory  current  of  air  would 
have  no  appreciable  effect  in  retarding  the  movement  of  the 
foreign  substance  downwards  by  its  own  gravity,  and  it  is 
essential  for  its  escape  that  the  glottis  be  widely  open.  The 
patient  should  be  cautioned  to  make  no  noise  in  his  throat 
at  the  moment  of  inversion.  Any  vocal  sound  of  necessity 
implies  a  closed  glottis,  which  would  of  course  prevent  the 
exit  of  the  foreign  body. 


ADDENDUM. 

After  the  publication  of  the  preceding  lecture  Mr.  George 
Padley,  of  Swansea,  wrote  to  the  Lancet  (November  1878)  and 
expressed  his  opinion  that  the  plan  adopted  in  Mr.  Brunei's 
case,  of  fixing  the  patient  on  an  inclined  plane  in  the  prone 
position,  involves  two  errors.  'First,  the  aperture  of  the 
glottis  being  triangular  (or  nearly  so)  with  the  apex  forward, 
the  coin  in  the  prone  position  of  the  body  would  gravitate 
towards  this,  the  narrowest  part  of  the  opening,  and  would 
therefore  have  less  easy  exit ;  secondly,  strapping  the  patient 
to  a  platform  would,  if  the  coin  or  other  substance  failed  to  be 
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at  once  expelled,  effectually  prevent  him,  by  his  own  instinctive 
effort,  from  assuming  the  upright  position,  and,  by  thus  causing 
the  coin  to  fall  back  into  the  bronchus,  putting  an  end  to  the 
spasm  of  the  glottis  and  the  alarming  symptoms  consequent 
upon  it.' 

Mr.  Padley  then  gives  a  practical  illustration  of  the  plan 
which  he  recommends. 

A  man  came  to  him  with  a  sixpence  in  his  bronchus.  '  A 
strong  bench  having  been  fixed,  with  the  legs  of  one  end  on  a 
couch,  and  those  of  the  other  end  on  the  floor,  the  patient  was 
made  to  sit  upon  the  upper  part  of  it  with  his  knees  placed 
over  the  end.  He  was  then  directed  to  he  back  upon  the 
inclined  plane  thus  formed,  and,  having  done  so,  he  instantly 
raised  himself  up  with  the  sixpence  in  his  mouth. 

'  The  supine  position  probably  favoured  the  exit  of  the  coin, 
and  the  readiness  with  which  by  his  own  effort,  the  knees 
acting  as  a  fulcrum,  he  regained  his  upright  position  would 
have  saved  him  from  the  danger  of  spasm  in  the  event  of 
its  non-expulsion.  If  by  this  proceeding  the  opening  of  the 
larynx  or  trachea  by  operation  could  be  avoided  it  would  of 
course  be  a  great  advantage.' 

In  my  opinion,  Mr.  Padley's  simple  and  rational  method 
should  be  adopted  in  the  treatment  of  this  class  of  cases. 
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CHAPTEE  XX. 

A  LECTURE  ON  THE  RELATION  BETWEEN  CROUP  AND 

DIPHTHERIA. 1 

Origin  of  the  term  Diphtheria — -Historical  Account  of  the  Disease  from 
Aretreus  to  Bretonneau — Distinction  between  Membranous  Croup  and 
Catarrhal  Laryngitis — Diphtheria  often  co-exists  with  other  Diseases- 
Three  distinct  Diseases  to  which  the  term  Croup  has  been  applied — Cases 
of  Diphtheria  complicating  other  Diseases,  Surgical  Wounds,  and  Acci- 
dental Injuries. 

Gentlemen, — Some  of  you  probably  will  remember  that,  at 
the  beginning  of  the  year  1870,  the  relation  between  croup 
and  diphtheria  formed  the  subject  of  discussion  in  the  British 
Medical  Journal — a  discussion  which  had  its  origin  in  a  paper 
which  I  there  published  On  the  Morbid  Anatomy  of  Croup  and 
Diphtheria.11  In  that  paper  I  expressed  my  belief  that,  while 
most  English  writers  on  croup  had  confounded  together  two 
essentially  distinct  diseases — namely,  simple  catarrhal  laryn- 
gitis and  the  specific  diphtheritic  membranous  laryngitis — the 
true  doctrine  is  that  of  the  French  pathologists,  who  teach 
that  membranous  croup  is  always  diphtheritic,  and  that  laryn- 
gitis from  mere  exposure  to  cold  never  results  in  the  forma- 
tion of  false  membrane. 

At  the  commencement  of  the  year  1875,  the  Lancet  pub- 
lished simultaneously  a  lecture  by  Sir  William  Jenner  On 
'oup  and  the  Diseases  that  resemble  it,  and  a  paper  of  mine 
On  Certain  Points  relating  to  the  Etiology,  Pathology,  and  Treat- 
ment of  Diphtheria  (see  Chapter  XXL).  In  that  paper,  I  reite- 
rated my  former,  statement  that  membranous  croup  is  no  other 
than  laryngeal  diphtheria;  and  Sir  William  Jenner  stated  that 
his  opinion  had  undergone  some  modification.   He  said :  ' 1  am 

1  British  Medical  Journal,  Sept.  18,  1875.  Ibid.,  Jan.  X.  1870. 
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inclined  now  to  the  belief  that  there  is  no  such  disease  as 
idiopathic  simple  membranous  inflammation  of  the  larynx. 
I  say  I  am  inclined  to  that  belief.  I  am  not  sure  that  it 
is  true ;  but,  as  I  formerly  thought  that  the  weight  of  evidence 
was  in  favour  of  their  non-identity,  I  now  incline,  from  my 
further  experience,  to  think  that  the  two  diseases  are  really 
identical;  that  the  so-called  croup'  (that  is,  membranous 
croup)  4  is  really  diphtheria.5  The  simultaneous  statement  of 
this  pathological  doctrine  by  Sir  William  Jenner  and  myself 
appears  to  have  excited  considerable  interest,  and  has  given 
rise  to  a  prolonged  discussion  in  the  columns  of  the  Lancet. 
Latterly,  too,  several  communications  on  the  same  interesting 
subject  have  appeared  in  the  British  Medical  Journal.  I  pro- 
pose now  to  set  forth  briefly  the  main  facts  relating  to  this 
subject,  which  appear  to  me  to  be  established  almost  beyond 
controversy. 

In  the  first  place,  then,  it  is  an  unquestionable  fact  that, 
although  the  name  diphtheria  is  a  modern  invention  of  Breton- 
neau,  the  disease  which  we  now  recognise  by  that  appropriate 
designation  has  existed  for  centuries.  Bretonneau,  in  his  first 
memoir  on  Diphtheria,  translated  by  the  New  Sydenham 
Society,  gives  an  interesting  historical  account  of  the  disease, 
and  shows  that  Aretasus  describes  it,  and  speaks  of  it  as  being 
so  common  in  Egypt  and  Syria,  that  it  had  received  the  name 
of  the  Egyptian  or  Syriac  ulcer.  Two  or  three  centuries  later, 
the  same  disease  is  described  by  Aetius ;  but,  to  come  nearer 
to  our  own  time,  ever  since  the  end  of  the  sixteenth  century, 
the  disease  now  recognised  as  diphtheria  has  shown  itself 
frequently  in  Spain,  Italy,  France,  England,  Sweden,  and  in 
America.  Dr.  John  Starr,  in  the  Philosophical  Transactions 
(1749-50),  describes  under  the  name  of  morbus  strangulatorius 
a  disease  which  he  says  '  has  within  a  few  years  reigned  in 
several  parts  of  Cornwall  with  great  severity.'  In  his  descrip- 
tion we  recognise  the  unmistakable  features  of  diphtheria. 
He  speaks  of  a  '  white  body  seen  on  the  palate  and  tonsils,' 
and  gives  a  woodcut  illustration  of  a  membranous  cast  of  the 
larynx,  trachea,  and  primary  bronchi,  which  was  expectorated 
by  one  of  his  patients.  He  also  describes  the  formation  of  a 
white  membrane  on  blistered  cutaneous  surfaces. 
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Huxham,  in  his  Dissertation  on  the  Malignant  Ulcerous 
Sore-throat,'  evidently  confounds  together  the  two  diseases, 
scarlet  fever  and  diphtheria.  We  recognise  diphtheria  in  his 
description  of  ash-coloured  spots  on  the  tonsils,  uvula,  palate, 
and  pharynx,  in  the  noisy  breathing  resulting  from  the  exten- 
sion of  the  disease  in  the  air-passages,  and  in  the  expectora- 
tion of  portions  of  membrane  from  the  windpipe.  He  speaks 
of  the  discharge  from  the  nostrils  as  being  so  acrid  that  it 
excoriated  the  lips  and  hands  of  the  patients,  and  the  fingers 
and  arms  of  the  nurses.  He  believes  that  the  '  rheum '  from 
the  throat  and  nostrils,  being  swallowed,  caused  griping  pains, 
diarrhcea,  and  excoriations  of  the  anus  and  buttocks.  While 
passing  into  the  air-passages,  '  the  windpipe  itself  was  some- 
times much  corroded  by  it,  and  pieces  of  its  internal  membrane 
were  spit  up.' 

In  the  first  volume  of  the  American  Philosophical  Transac- 
tions, originally  published  in  1771,  Dr.  Samuel  Bard  gives  an 
admirable  description  of  diphtheria,  under  the  name  of  angina 
suffocativa,  or  sore-throat  distemper,  as  it  appeared  at  New 
York.  He  describes  the  membrane  on  the  tonsils  as  being 
frequently,  but  not  invariably,  present.  He  speaks  of  the 
membrane  in  the  air-passages  as  being  *  preternaturally 
thickened  mucus,'  without  much  inflammation  ;  and  he  con- 
trasts this  with  a  case  in  which,  death  having  resulted  from 
'  a  very  violent  inflammation  of  the  internal  membrane  of 
the  trachea,  there  was  no  such  mucous  lining  to  be  discovered 
upon  it.'  He  describes  the  formation  of  membranes  on  the 
abraded  skin ;  and  he  recognises  the  infectiousness  of  the 
disease,  but  rather,  as  he  says,  '  from  the  breath  of  the 
infected  persons,'  than  from  '  any  generally  prevailing  dis- 
position of  the  air.'  And  this,  he  says,  explains  the  fact  that 
a  whole  family  may  suffer  from  the  disease  while  the  next- 
door  neighbours  escape.  He  speaks  of  one  family  in  which 
seven  cases  occurred,  three  of  which  were  fatal. 

In  the  year  1765,  Dr.  Home  published  his  treatise  on  the 
Nature,  Cause,  and  Cure  of  Croup.  The  word  'croup'  had 
long  been  in  popular  use  in  Scotland  to  designate  a  disease, 
or  a  group  of  diseases,  attended  with  the  symptom  of  noisy 

1  Third  edition,  1759. 
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breathing.  Dr.  Home  was  the  first  to  describe  a  membrane 
lining  the  air-passages  as  the  essential  anatomical  character 
of  croup.  A  careful  study  of  his  cases  clearly  shows  that 
under  the  name  of  croup  he  included  two  diseases  essentially 
different— namely,  simple  laryngitis  from  cold,  and  the  specific 
disease  diphtheria.  Most  of  the  cases  that  recovered  belonged 
to  the  former  class,  while  the  fatal  cases  were  diphtheritic. 
His  two  first  fatal  cases  of  croup  with  false  membrane 
occurred  in  a  brother  and  sister  aged  respectively  7  and  5 
years,  who  died  within  a  few  days  of  each  other.  The  fact 
of  two  fatal  cases  occurring  thus  in  quick  succession  would 
alone  excite  a  suspicion  that  the  disease  was  diphtheria. 
In  the  second  case,  there  was  '  purulent '  expectoration  ;  '  the 
amygdalse  were  a  little  swelled  and  covered  with  mucus ; '  and 
after  death,  besides  the  false  membrane  in  the  trachea,  the 
back  of  the  tongue  was  covered  with  mucus,  and  '  all  about 
the  glottis  was  covered  with  tough  viscid  mucus.'  It  can 
scarcely  be  doubted  that  these  cases  of  so-called  croup  were 
really  diphtheritic. 

Cullen,  in  his  First  Lines  of  the  Practice  of  Physic,  4th  ed., 
1784,  in  describing  cynanche  trachealis,  refers  to  Home  as  '  the 
first  who  has  given  any  distinct  account  of  it ;  '  and,  after  de- 
scribing the  purulent  and  sometimes  membranous  expectora- 
tion, says  that,  '  when  the  internal  fauces  are  viewed,  they  are 
sometimes  without  any  appearance  of  inflammation,  but  fre- 
quently a  redness  and  even  swelling  appear  ;  and  sometimes  in 
the  fauces  there  is  an  appearance  of  matter  like  to  that  rejected 
by  coughing.'  Under  the  head  of  cynanche  maligna,  Cullen 
evidently  includes  scarlatina  anginosa  and  diphtheria.  The 
latter  cases  are  indicated  by  the  appearance  of  white  or  ash- 
coloured  spots  on  the  fauces,  and  by  the  fact  that  '  the  larynx 
and  trachea  are  often  affected  in  the  same  manner  as  in  the 
cynanche  trachealis ; '  as  a  consequence  of  which,  '  the 
cynanche  maligna  often  proves  fatal  by  such  a  sudden  suffo- 
cation as  happens  in  the  proper  cynanche  trachealis.'  But 
he  adds  :  '  There  is  reason  to  suspect  that  dissectors  have  not 
always  properly  distinguished  between  the  two  diseases.' 

Mr.  Henry  Eumsey,  in  An  Account,  of  the  Croup  as  U 
appeared  in  the  Town  and  Neighbourhood  of  Chcsham,  in 
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Buckinghamshire,  in  the  Years  1793  and  179  V  says  that 
*  frequently  large  films  of  a  white  substance  were  formed  on 
the  tonsils,'  evidently  what  we  now  call  a  diphtheritic  exuda- 
tion;  and  he  describes  'a  film  or  membranous  substance 
lining  the  cavity  of  the  trachea.'  Mr.  Eumsey,  after  referring 
to  the  opinion  of  Drs.  Home  and  Cullen,  that  croup  is  an 
inflammatory  disease,  makes  the  following  remarkable  com- 
ment. '  It  appears  to  me  that  the  croup  is  an  inflammation 
of  its  own  kind.  If  it  consisted  in  common  inflammation,  we 
might  expect  to  find  the  same  appearances  (that  is,  the  same 
kind  of  concretion  on  the  surface  of  the  trachea)  every  day, 
as  its  mucous  membrane  is  so  frequently  the  subject  of  in- 
flammation attended  with  an  increased  secretion.  The 
matter,  however,  of  which  this  substance  is  formed  possesses 
different  properties  from  those  of  the  mucus  which  is  thrown 
out  upon  the  membrane  of  the  nose  or  of  the  trachea  in 
common  catarrhal  affections.'  In  these  remarks  of  Mr. 
Eumsey  we  have  the  earliest  intimation  of  the  specific 
character  of  that  inflammation  of  the  larynx  and  trachea 
which  results  in  the  formation  of  false  membrane,  and  of  the 
essential  difference  between  that  and  what  he  calls  common 
inflammation. 

Dr.  Cheyne's  treatise  on  the  Pathology  of  the  Membrane  of 
the  Larynx  and  Bronchi  was  published  in  1809.  In  describing 
croup,  he  says :  '  I  have  seen  children  so  affected  that  I  at 
first  imagined  they  were  suffering  under  the  second  stage  of 
croup ;  but,  upon  examination,  I  discovered  sloughs  on  the 
tonsils  and  uvula.  The  cough,  voice,  and  breathing  were 
those  of  the  second  stage  of  croup.'  Dr.  Cheyne  doubts 
whether  these  were  cases  of  '  true  croup  ; '  but  it  can  scarcely 
be  doubted  that  they  were  cases  of  diphtheritic  croup.  Dr. 
Cheyne  mentions  two  cases  in  which  croup  occurred  as  a  com- 
plication of  scarlet  fever.  In  a  child,  there  was  croupy  cough 
and  breathing,  and  '  the  fauces  were  sloughy.'  In  this  case 
no  examination  was  made  after  death ;  but,  in  the  case  of  a 
soldier  who  died, '  the  trachea  was  found  lined  by  a  membrane 
as  in  croup.'  Unquestionably,  these  were  cases  of  diphtheria 
associated  with  scarlet  fever. 

Trans,  of  Society  for  Improving  Med.  and  Sura.  Knoiolcdge,  vol.  ii. 
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I  have  shown  you  that  our  English  writers  on  croup,  from 
Home  and  Cullen  downwards,  unquestionably  met  with  cases 
of  membranous  exudation  on  the  fauces  and  air-passages 
which  could  have  been  no  other  than  the  disease  which  we 
now  recognise  as  diphtheria;  but  until  the  publication  of 
Bretonneau's  memoirs  on  Diphtheria,  if  we  except  the  brief 
statement  which  I  just  now  quoted  from  Eumsey,  no  one  had 
pointed  out  the  essential  distinction  between  the  specific 
diphtheritic  inflammation  of  the  throat  and  air-passages,  with 
its  resulting  membranous  exudation,  and  simple  catarrhal 
inflammation  of  the  same  structures. 

Most  writers  on  croup  before  the  time  of  Bretonneau,  and 
many  writers  since,  have  confounded  two  essentially  distinct 
diseases — namely,  a  specific  diphtheritic  laryngo-tracheitis 
and  simple  catarrhal  inflammation  of  the  air-passages.  Bre- 
tonneau, Trousseau,  Guersant,  and  all  the  leading  French 
pathologists,  agree  in  defining  true  croup  to  be  that  form  of 
the  disease  which  is  attended  with  a  membranous  exudation. 
They  also  agree  that  this  is  a  specific  product  of  the  diph- 
theritic poison ;  while  '  false  croup,'  or,  as  they  call  it,  4  stridu- 
lus laryngitis,'  is  a  catarrhal  inflammation  excited  by  cold, 
and  not  resulting  in  the  formation  of  a  coherent  membrane. 
I  believe  this  pathology  to  be  correct ;  but  it  is  unfortunate 
that  the  term  croup  should  have  been  diverted  from  its 
original  significance  of  a  croaking  or  crowing  noise,  to  express 
an  anatomical  condition.  It  is  unquestionable  that  this  attempt 
to  restrict  the  application  of  the  term  croup  has  been  a  source 
of  confusion,  especially  to  English  practitioners,  who,  having 
been  accustomed  to  think  of  croup  as  an  inflammatory  disease 
the  result  of  exposure  to  cold,  often  fail  to  distinguish  between 
this  simple  inflammatory  croup  and  the  '  true  croup '  of  the 
French. 

It  is  evident  that  most  cases  of  membranous  croup  are 
diphtheritic,  and  the  only  question  that  remains  for  considera- 
tion is  this  :  Is  there  a  form  of  membranous  croup  which 
is  not  diphtheritic  ?  It  is  possible  that  there  may  be  more 
than  one  form  or  modification  of  morbid  poison  which  may 
excite  a  membranous  exudation  in  the  air-passages.  Of  this, 
however,  we  have  no  proof;  but  the  evidence  is  very  weighty 
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against  the  opinion  entertained  by  some  that  exposure  to  cold 
alone  may  excite  a  membranous  inflammation.  Our  experi- 
ence of  catarrhal  inflammation  of  the  mucous  membrane  of 
the  air-passages  is  very  great.  We  see  it  constantly  under  the 
forms  of  laryngo-tracheitis  and  bronchitis  ;  and  the  product  of 
this  inflammation,  at  every  period  of  life  from  infancy  to  old 
age,  is  the  same — a  muco-purulent  secretion,  and  not  a  cohe- 
rent false  membrane. 

On  the  other  hand,  we  meet  with  numerous  cases  of 
diphtheritic  inflammation  affecting  the  nares,  fauces,  and 
air-passages,  with  the  formation  of  a  more  or  less  coherent 
membranous  exudation ;  this  product  being,  as  Mr.  Eumsey 
said  more  than  eighty  years  ago,  entirely  different  from  that 
of  ordinary  catarrhal  inflammation. 

It  is,  then,  unquestionable  that,  in  the  vast  majority  of 
cases,  a  membranous  exudation  in  the  air-passages  is  the 
specific  product  of  diphtheria.  It  is  equally  certain  that,  as 
a  rule,  catarrhal  inflammation  the  result  of  cold,  although 
intense  enough  to  destroy  life,  as  it  does  in  very  numerous 
instances,  is  attended  with  no  such  membranous  exudation. 
The  arguments  which  are  sometimes  put  forth  in  support  of 
the  proposition  that  there  is  a  form  of  membranous  croup 
which  is  not  diphtheritic,  are  quite  inconclusive.  It  is  ad- 
mitted by  the  best  authorities  that  the  morbid  anatomy  of 
membranous  croup  is  identical  with  that  of  diphtheria.  The 
infiltration  of  the  mucous  membrane,  by  some  supposed  to 
be  characteristic  of  diphtheria,  may  exist  in  the  fauces  and 
larynx,  while  in  the  trachea  and  bronchi  of  the  same  subject 
there  is  an  unadherent,  so-called  croupous  exudation  on  the 
surface.  It  is  certain  that  the  absence  of  exudation  on  the 
fauces  will  not  prove  the  croup  to  be  non-diphtheritic ;  for  the 
diphtheritic  process  may  begin  in  the  larynx,  or,  what  is  more 
common,  the  exudation  which  first  occurred  on  the  fauces 
may  become  detached,  while  the  disease  is  extending  down- 
wards into  the  air-passages.  In  some  cases  the  'posterior 
surface  of  the  soft  palate  is  covered  by  exudation,  while  none 
is  visible  on  the  anterior  surface.  I  saw  two  sisters,  aged 
respectively  9  and  6  years,  who  were  taken  ill  simultane- 
ously.   The  younger  child  had  a  diphtheritic  patch  on  one 
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tonsil,  which  went  no  further,  and  she  was  soon  well ;  the 
other  had  a  croupy  cough  and  breathing,  but  no  visible 
exudation  on  the  fauces,  and  she  quickly  died  from  obstructed 
breathing.  There  was  no  post-mortem  examination ;  but  there 
could  be  no  question  that  the  case  was  one  of  laryngeal 
diphtheria,  without  exudation  on  the  fauces.  Mr.  Lattey,  of 
Southam,  mentions  a  case  1  in  which  a  pellicle  appeared  on  the 
tonsils  on  the  second  day,  and  separated  on  the  third,  when, 
a  day  or  two  afterwards,  croupy  symptoms  occurred;  so  that, 
if  this  case  had  been  first  seen  at  that  period,  it  might  have 
been  taken  for  a  case  of  croup  without  exudation  on  the 
fauces. 

It  is  sometimes  said  that,  whereas  membranous  croup  is 
a  sthenic  disease,  diphtheria  is  asthenic ;  but  it  is  notorious 
that,  in  many  cases  of  undoubted  diphtheria,  there  is  a  re- 
markable absence  of  constitutional  symptoms  until  the  larynx 
is  invaded.  Then,  although  diphtheria  belongs  to  the  class  of 
epidemic  and  contagious  diseases,  it  often  occurs  sporadically, 
and  shows  no  disposition  to  spread  from  the  sick  to  the 
healthy. 

It  has  been  urged,  as  an  argument  against  the  identity  of 
membranous  croup  with  laryngeal  diphtheria,  that  the  older 
writers  on  croup  make  no  mention  of  the  paralytic  sequela 
which  occur  in  some  diphtheritic  cases.  In  reply  to  this  argu- 
ment, I  would  remark  first,  that,  since  laryngeal  diphtheria  is 
usually  fatal,  it  rarely  happens  that  the  sufferers  from  this 
form  of  disease  live  long  enough  to  develop  the  paralytic 
sequelae ;  and,  secondly,  it  is  remarkable  that  in  none  of 
Bretonneau's  elaborate  memoirs  on  diphtheria  is  there  any 
reference  to  these  paralytic  symptoms,  which  had  escaped  the 
notice  of  that  acute  observer.  We  see  only  what  we  have  been 
educated  to  observe.  To  deny  the  identity  of  laryngeal  diph- 
theria with  membranous  croup  because  no  reference  in  past 
times  was  made  to  paralytic  sequelae,  would  be  as  unreason- 
able as  to  doubt  their  identity  because  the  frequent  coexistence 
of  albuminuria  was  never  mentioned  until  Dr.  Wade  pointed 
out  the  fact,  and  so  taught  us  to  look  for  it.2 

1  British  Medical  Journal,  May  29,  1875. 

2  After  the  publication  of  this  paper  in  the  British  Medical  Journal,  Dr. 
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One  remarkable  fact  in  the  history  of  diphtheria  is,  that  it 
often  occurs  as  a  complication  of  other  diseases.  Thus  it  may 
coexist  with  scarlet  fever,  or  with  measles ;  and  it  is  probable 
that  a  common  catarrh  may  act  as  a  concurring  cause  of  the 
specific  diphtheritic  process.  As  an  abraded  skin  may  become 
inoculated  by  the  diphtheritic  poison,  so  may  the  throat 
when  abraded  by  a  simple  catarrhal  inflammation.  Now,  with 
reference  to  cases  of  this  land,  I  wish  to  impress  upon  you  a 
point  of  great  practical  importance.  Whenever  you  meet  with 
a  case  of  membranous  croup  which  has  been  supposed  to  be  a 
result  of  mere  exposure  to  cold,  make  careful  inquiry  for  any 
possible  source  of  infection  from  a  similar  case  ;  and,  failing 
this,  make  a  rigid  search  for  insanitary  conditions  in  the 
house  where  the  disease  originated.  You  must  not  be  con- 
tent with  simply  asking  whether  the  drains  and  the  water 
supply  are  such  as  they  should  be ;  but  you  must  search  for 
insanitary  conditions,  with  the  certain  conviction  that  they 
exist ;  and,  unless  your  experience  is  different  from  mine,  you 
will  find  that  the  cases  of  supposed  membranous  croup  from 
exposure  to  cold  resolve  themselves  into  cases  of  diphtheria, 
the  result  of  poisoning  by  foul  air  or  contaminated  water  or 
milk ;  for  diphtheria  in  all  its  forms  and  varieties  is  as  certainly 
as  typhoid  fever  and  cholera  a  disease  of  filth  origin.  If  ever  it 
should  be  found  that  membranous  laryngitis  occurs  from  sim- 
ple exposure  to  cold,  without  evidence  of  infection  or  of  septic 
poisoning,  I  shall  abandon  the  belief,  which  at  present  I  hold 
firmly,  that  membranous  croup  and  laryngeal  diphtheria  are 
one  and  the  same  disease. 

In  future,  if  we  would  avoid  confusion  in  the  use  of  the 
word  croup,  we  must  associate  it  with  a  distinctive  prefix. 

Wade  wrote  to  the  same  journal  (Oct.  2,  1875,  p.  426),  giving  extracts  from  a 
book  published  in  the  last  century  entitled  An  Historical  Dissertation  on  a 
Particular  Species  of  Gangrenous  Sore-Throat  which  reigned  the  last  year 
among  tlie  Young  Children  at  Paris,  which  was  printed  in  Paris  in  the  year 
1749,  translated  from  the  French  of  Dr.  Chomel  by  N.  Torriano,  M.D.  London, 
1753.  It  is  evident  that  the  disease  of  which  the  author  treats  was  diphtheria, 
and  that  he  noted  the  symptoms,  which  we  now  recognise  as  paralytic.  The 
symptoms  particularly  mentioned  are  difficulty  of  articulation  and  « speaking 
through  the  nose  by  reason  of  the  fallen  uvula ;  '  one  child,  in  addition  to 
speaking  through  the  nose,  became  temporarily  squint-eyed.  The  book  referred 
to  is  in  tho  library  of  the  Eoyal  Medical  and  Chirurgical  Society. 
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There  are  three  distinct  diseases  to  which  the  term  croup  has 
been  applied  generically. 

1.  Spasmodic  croup;  syn., '  laryngismus  stridulus,'  '  crow- 
ing inspiration,'  '  child-crowing,'  '  thymic  asthma.'  This  is  a 
pure  neurosis,  and  is  often  associated  with  infantile  convul- 
sions.   It  is  the  '  false  croup  '  of  some  English  writers. 

2.  Inflammatory  croup  ;  syn.,  '  catarrhal  laryngitis,'  the 
'  stridulous  laryngitis '  or  '  false  croup '  of  French  writers. 
This  disease  is  a  catarrhal  inflammation  of  the  larynx  and 
trachea,  excited  by  exposure  to  cold,  often  complicated  with 
laryngeal  spasm,  usually  recurring  again  and  again  in  the 
same  subject  in  successive  cold  seasons,  rarely  fatal,  and 
never  associated  with  the  formation  of  a  coherent  false  mem- 
brane in  the  air-passages. 

3.  Diphtheritic  croup;  syn.,  'laryngeal  diphtheria,'  'mem- 
branous laryngitis,'  '  membranous  croup,'  the  '  true  croup '  of 
French  pathologists ;  a  specific  contagious  disease,  which  may 
be  either  sporadic  or  epidemic,  and  which  may  exist  alone 
or  as  a  complication  of  other  diseases,  as,  for  example,  measles 
and  scarlet  fever.  This  form  of  disease  is  one  of  the  most 
fatal  conrplications  of  diphtheria. 

Postscript. 

The  fact  mentioned  in  the  preceding  lecture,  that  diphtheria 
is  apt  to  occur  as  a  complication  of  other  diseases  and 
mechanical  injuries,  has  often  led  and  probably  still  leads  to 
erroneous,  conclusions  with  regard  to  the  etiology  and  patho- 
logy of  some  of  its  manifestations,  and  more  especially  when 
it  assumes  the  form  of  membranous  croup.  Cases  of  mem- 
branous croup  from  exposure  to  cold  are  from  time  to  time 
recorded,  but  a  complete  history  of  such  cases  would  probably 
show  that  exposure  to  cold  was  not  the  sole  morbific  agent.  A 
brief  reference  to  two  cases  which  have  occurred  in  my  own 
practice  will  serve  to  illustrate  the  principle  for  which  I 
contend. 

A  delicate  youth,  who  had  often  suffered  from  catarrhal 
tonsillitis,  had  lately  an  attack  of  his  old  malady.  The  in- 
flammation, pain,  and  swelling  were  less  severe  than  they  had 
been  on  several  former  occasions,  but  there  was  now  the  new 


xx.]         LOCAL  AND  SEPTIC  CAUSES  COMBINED  3G5 

feature  of  a  distinct,  though  soft,  membranous  exudation  on 
the  surface  of  each  tonsil.  The  disease  did  not  extend  to  the 
air-passages,  and  it  soon  yielded  to  treatment.  The  question 
arose,  what  was  the  pathology  of  the  exudation  on  the  tonsil  ? 
Was  it  a  result  solely  of  catarrhal  inflammation  excited  by 
exposure  to  cold  ?  The  house  was  on  high  ground,  and  no 
expense  had  been  spared  by  its  wealthy  and  most  intelligent 
owner  to  render  it,  not  only  beautiful  and  comfortable,  but 
wholesome.  There  was  no  reason  to  suppose  that  the  patient 
had  come  in .  contact  with  any  sufferer  from  diphtheria.  I 
therefore  expressed  to  the  father  my  conviction  that  sewer 
poison  was  the  cause  of  the  peculiar  condition  of  throat.  And 
I  heard  subsequently  that  a  very  offensive  smell  had  repeatedly 
emanated  from  one  closet  at  the  foot  of  a  staircase,  and,  later 
still,  it  had  been  found  that,  in  consequence  of  some  defect  in 
the  ventilation  of  the  drains,  sewer  gas  escaped  into  every 
closet  when  the  water  was  rushing  down.  Here  then,  I  take 
it,  was  the  explanation  of  the  membranous  exudation,  which 
in  this  case  had  '  followed  a  definite  exposure  to  cold.' 

The  second  case  was  that  of  a  healthy  infant,  whose  fore- 
skin had  to  be  partially  removed  in  consequence  of  congenital 
phimosis.  The  wound,  made  by  an  eminent  surgeon,  did  not 
heal,  and  in  a  few  days  it  was  covered  by  a  diphtheritic  mem- 
brane. The  child  was  the  son  of  a  wealthy  man,  whose 
spacious  house  stands  on  the  eastern  border  of  Hyde  Park. 
The  two  gentlemen  in  attendance  upon  the  child,  feeling  sure 
that  the  unhealthy  condition  of  the  wound  was  the  result  of 
some  insanitary  surroundings,  removed  the  patient  to  another 
house,  where  I  met  them  in  consultation,  and  where  the 
wound  soon  assumed  a  healthy  appearance  and  healed.  With 
some  difficulty  I  persuaded  the  father  to  have  his  house 
thoroughly  inspected,  when  grave  sanitary  defects  were  dis- 
covered and  corrected.  Now,  if  this  child,  instead  of  under- 
going a  surgical  operation,  had  been  exposed  to  cold,  and  had 
thus  got  a  catarrhal  inflammation  of  the  larynx,  he  would 
very  probably  have  had  a  membranous  exudation  on  the  in- 
flamed mucous  surface,  and  the  case  might  have  been  reported 
as  one  in  which  '  the  formation  of  false  membrane  in  the  air- 
passages  had  succeeded  upon  a  definite  exposure  to  cold.' 
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To  complete  the  evidence  in  this  case,  I  afterwards  heard 
that  shortly  after  the  operation  on  the  child,  two  of  the  ser- 
vants in  the  house  were  suffering  from  sore-throat,  and  in  one 
of  them  the  disease  assumed  a  distinctly  diphtheritic  character. 

It  is  only  with  reference  to  cases  occurring  in  private 
practice,  and  especially  amongst  the  middle  and  upper  classes, 
that  the  inquiries  which  are  requisite  in  order  to  throw  light 
upon  the  etiology  of  these  diseases  can  be  thoroughly  carried 
out.  Cases  occurring  in  hospital  practice  are,  for  the  most 
part,  quite  unsuitable  for  this  purpose,  and  it  is  a  mistake  to 
suppose  that  any  trustworthy  inference  can  be  drawn  from  a 
large  number  of  imperfectly  observed  and  recorded  cases. 

In  the  Guy's  Hospital  Reports  for  1877,  there  is  a  '  Collec- 
tion of  Cases  of  Diphtheria  and  Croup,'  communicated  by  the 
late  Dr.  Hilton  Fagge.    In  that  paper,  in  the  section  headed 
'  Cases  of  membranous  pharyngitis  or  laryngitis  due  to  local 
injury  of  the  throat,'  I  find,  amongst  other  cases,  one  (Case  91) 
of  a  child  who,  having  '  swallowed  a  piece  of  hot  potato,  which 
lodged  in  his  throat  for  some  time,'  was  found  after  death  not 
only  to  have  flakes  of  lymph  on  his  tongue  and  tonsils,  but 
the  interior  of  the  larynx  and  '  the  whole  trachea  were  more 
or  less  lined  with  lymph.'   Now,  surely  it  is  inconceivable  that 
this  exudation  in  the  air-passages  was  a  result  solely  of  a 
piece  of  hot  potato  in  the  gullet.    In  the  history  of  this  case 
it  is  said  { there  is  no  diphtheria  in  the  neighbourhood,'  but 
nothing  is  stated — probably  nothing  was  known — by  the  re- 
porter with  regard  to  the  sanitary  or  insanitary  condition  of 
the  patient's  dwelling.    In  another  case  (93)  of  scald  of  the 
throat  '  a  membrane  was  found  on  the  pharynx  and  larynx, 
and  down  as  far  as  the  minute  branches  of  the  bronchial 
tubes ; '  and  in  a  third  case  (94)  of  cut-throat  there  was '  plastic 
lymph  in  the  pharynx  and  larynx,  traceable  into  the  smallest 
bronchial  tubes.'    Surely  these  cases  prove  too  much  to  war- 
rant their  being  designated  £  cases  of-  membranous  pharyngitis 
or  laryngitis,  due  to  local  injury  of  the  throat.'    They  prove 
that  a  membranous  exudation  spreading  into  the  air-passages 
far  beyond  the  seat  of  injury  must  have  been  due,  not  to  the 
mere  local  injury,  but  to  a  diffusible,  specific,  infecting  poison, 
the  source  of  which  might  probably  have  boon  discovered  by  a 
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careful  investigation  of  the  patient's  surroundings,  before  and 
after  the  receipt  of  the  injury. 

The  result  of  my  own  investigations  has  been  the  conclu- 
sion that,  in  the  absence  of  direct  contagion,  the  occurrence 
of  membranous  pharyngitis  or  laryngitis  affords  conclusive 
evidence  of  infection  by  sewage  poison,  conveyed  through 
either  air  or  water.  It  should,  however,  be  borne  in  mind 
that  milk  may  be  the  vehicle  of  the  specific  poison  from  an 
infected  dairy. 
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CHAPTER  XXI. 

ON  CERTAIN  POINTS  RELATING  TO  THE  ETIOLOGY,  PATHOLOGY, 
AND  TREATMENT  OP  DIPHTHERIA.1 

Evidence  as  to  Diphtheria  being  a  Contagious  Disease  —Cases  Proving  its  Origin 
from  Unsanitary  Conditions— Pathology  of  the  Disease— A  Local  Inocula- 
tion followed  by  a  General  Infection  of  the  System— Cutaneous  Diphtheria 
— Auto-Infection  of  the  Air-Passages  from  the  Exudation  on  the  Fauces— 
Proofs  of  Secondary  Blood  Infection— Membranous  Croup  is  always  Diph- 
theritic— Means  of  Prevention  and  Cure— Value  of  Local  Disinfectants- 
Indications  for  Tracheotomy — Nutritive  Enemata — Mode  of  Examining 
the  Throat. 

I  propose  in  the  present  communication  to  discuss  some 
important  practical  questions  relating  to  the  etiology,  the 
pathology,  and  the  treatment  of  diphtheria. 

There  are  some  practitioners  who,  believing  that  diphtheria 
is  a  specific  contagious  disease,  maintain  that  defective  dram- 
age  and  filth  have  little  or  no  influence  in  its  causation,  while 
others,  denying  its  contagiousness,  assert  that  its  origin  and 
spread  may  always  be  explained  by  insanitary  conditions.  1 
believe  that  both  classes  of  negationists  are  in  error.  I  have 
no  doubt  that  the  disease,  though  not  highly  contagious,  is 
communicable  from  the  sick  to  the  healthy,  and  I  have  as 
little  doubt  that  it  is  often  caused  by  filthy  emanations  from 
sewers  and  cesspools,  and  this,  too,  when  it  is  in  the  highest 
degree  improbable  that  any  specific  poison  can  have  been 
introduced  from  without  into  the  decomposing  stuff  that  has 
excited  the  disease.  In  proof  of  the  contagiousness  of  diph- 
theria, the  following,  amongst  a  multitude  of  similar  cases, 
may  be  set  forth. 

M.  Valleix,  a  colleague  of  Trousseau,  while  examining  the 

1  Bead  before  the  West  Kent  Medico- Chirurgical  Society,  Dec.  4,  1874,  and 
published  in  the  Lancet,  Jan.  2  and  16,  1875. 
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throat  of  a  patient,  received  into  his  mouth  a  small  quantity 
of  saliva  spurted  out  by  the  patient  in  coughing.  Next  day 
on  one  of  his  tonsils  there  was  a  pellicular  deposit,  and  some 
hours  later  both  tonsils  and  the  uvula  were  covered  by  false 
membrane;  the  disease  made  rapid  progress,  and  in  forty- 
eight  hours  he  died.  Another  of  Trousseau's  provincial  col- 
leagues was  performing  tracheotomy  in  a  case  of  diphtheritic 
croup,  when  he  applied  his  mouth  to  the  wound  to  suck  blood 
from  the  trachea.  He  thus  inoculated  himself,  and  died  in 
forty-eight  hours.1 

The  more  recent  case  of  the  late  Dr.  Rabbeth,  a  former  dis- 
tinguished student  of  King's  College,  who  sacrificed  his  own 
life  while  endeavouring  to  save  that  of  a  child,  excited  wide- 
spread interest,  admiration,  and  sympathy.  While  performing 
tracheotomy  in  a  case  of  laryngeal  diphtheria,  he  applied 
his  mouth  to  the  canula,  to  free  it  from  obstruction.  The 
result  was  that,  in  a  few  days,  he  died  of  diphtheria,  which 
invaded  not  only  the  larynx  and  trachea,  but  even  the  terminal 
bronchi. 

Sir  William  Jenner  states  that  Dr.  E  lived  in  Euston 

Eoad.  He  was  attending  a  child  ill  from  diphtheria,  when  he 
sickened  with  the  same  disease.  As  he  recovered,  his  female 
attendant  was  attacked  with  it.    No  one  in  his  house  suffered 

except  Dr.  E  and  the  young  woman  who  was  in  constant 

attendance  upon  him.    The  child  from  whom  Dr.  E  

appeared  to  have  caught  the  disease  resided  some  distance 
from  Euston  Eoad.2 

Mr.  Simon's  Second  Report  to  the  Privy  Council  contains 
the  following  piece  of  evidence : — ' No  case  (says  Mr.  Eastes) 
of  diphtheria  had  ever  been  seen  in  Folkestone  during  my 

time,  until  Isabella  W  ,  aged  4|  years,  arrived  from 

Boulogne  on  the  evening  of  July  2,  1856,  being  then  in  an 
advanced  stage  of  the  disease.    She  died  on  the  following 

day.    On  July  6,  Catherine  W  ,  her  sister,  aged  10,  was 

attacked.  But  she  had  never  been  in  France  ;  she  had  always 
resided  on  the  East  Cliff,  Folkestone,  in  the  same  house  to 
which  her  dying  sister  was  brought  four  days  previously.  One 

1  Trousseau's  Clinical  Medicine,  New  Sydenham  Society,  vol.  ii.  p.  497. 
1  Diphtheria  :  its  Symptoms  and  Treatment,  p.  52.  1861. 
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other  case  occurred  in  the  same  house  three  days  after,  and 
they  all  terminated  fatally.' 

In  the  same  report  Dr.  Eumsey,  of  Cheltenham,  states 
that  '  a  schoolboy  convalescing  from  diphtheria  contracted  by 
him  at  Swansea,  where  it  was  epidemic,  and  arriving  at  home 
in  an  open  healthy  suburb  of  Cheltenham,  where  at  the  time 
there  was  no  diphtheria,  was  received  and  embraced  by  one 
of  his  two  sisters.  On  the  fourteenth  day  afterwards  she 
was  attacked  by  diphtheria  and  suffered  severely.  Her  sister, 
who  did  not  meet  her  brother,  helped  to  nurse  her,  and  was 
attacked  fourteen  days  after  the  first  sister  by  the  same 
specific  disease.' 

Trousseau  gives  a  case  of  direct  inoculation  of  the  mother's 
nipple  by  a  diphtheritic  sucking  infant.  The  nipple  became 
covered  by  false  membrane,  but  the  disease  was  arrested  by 
appropriate  treatment. 

I  have  to  thank  Dr.  Dewes,  of  Coventry,  for  the  following 
brief  statement  of  very  instructive  facts : — The  younger  of 
two  brothers,  a  boy  named  Arthur,  was  taken  ill  at  home  with 
scarlet  fever  on  November  8.  As  his  mother  was  expecting 
her  confinement,  he  was  sent  to  a  cottage  on  the  outskirts  of 
the  town,  where  he  had  a  severe  attack,  with  a  copious 
eruption  and  diphtheritic  exudation  on  his  fauces,  but  not  in 
his  larynx.  Meanwhile  the  elder  brother,  Alfred,  was  taken 
ill  at  school  on  November  16.  Both  boys  had  attended  the 
same  day-school ;  and  at  the  same  time  some  of  the  other 
boys  were  ill  at  home  with  scarlet  fever.  As  the  school- 
mistress was  a  relation  of  the  boys,  it  was  arranged  that  the 
school  should  be  dispersed  and  the  boy  nursed  there.  He  had 
scarlatina  anginosa,  but  no  diphtheritic  exudation,  and  he 
became  convalescent  about  November  25.  On  December  5 
the  man  at  whose  cottage  Arthur  was  staying  sickened  with 
scarlet  fever,  and  he,  like  the  boy,  had  also  a  diphtheritic 
throat.  It  now  became  necessary  to  remove  the  boy  from  the 
cottage,  which  was  done  on  December  6  or  7.  As  the  two 
brothers  had  been  convalescent  for  a  fortnight,  they  were  both 
allowed  to  occupy  the  same  room  at  the  schoolhouse,  and, 
although  separate  beds  were  provided  for  them,  they  soon  got 
into  the  same  bed.    They  were  not  allowed  to  leave  the  room, 
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and  all  went  on  well  until  December  18,  when  Alfred  was  ob- 
served to  have  a  oroupy  cough,  with  bronchial  rales  through- 
out the  chest.  On  the  following  day  he  was  much  worse,  the 
croup  and  the  bronchitis  hourly  increased  in  severity,  there 
was  a  diphtheritic  exudation  on  the  tonsils  and  uvula,  and  he 
died  on  the  third  day  from  the  onset  of  the  croupy  symptoms. 
In  neither  case  was  the  urine  albuminous  at  any  period  of  the 
illness.  The  most  probable  explanation  of  these  facts  appears 
to  be  that  at  the  cottage  where  the  first  boy,  Arthur,  was 
nursed,  there  was  some  sanitary  defect  which  caused  the  scarlet 
fever  to  be  complicated  with  diphtheria.  The  result  of  bring- 
ing the  two  boys  together  was,  that  Alfred  caught  a  fatal 
diphtheria  from  his  convalescent  brother. 

I  received  the  following  history  from  the  father  of  the 
children  referred  to.  About  four  years  ago  a  girl,  aged  15, 
was  sent  home  to  a  large  house  in  an  open  park  in  Hertford- 
shire, after  having  been  ill  for  ten  days  at  a  school  at  Brighton. 
It  was  noticed  that  for  some  days  after  her  arrival  she  had  a 
discharge  from  the  nostrils.  As  no  warning  was  given  that 
she  had  been  suffering  from  an  infectious  disease,  she  was 
allowed  to  associate  with  her  seven  brothers  and  sisters. 
After  she  had  been  about  a  week  at  home,  the  schoolmistress 
wrote  to  say  that  she  felt  anxious  to  hear  of  her  pupil,  as 
there  had  been  some  cases  of  diphtheria  at  the  school.  In 
about  another  week  a  sister  aged  10,  and  a  brother  aged  4, 
were  seized,  within  a  day  or  two  of  each  other,  with  symptoms 
of  diphtheria,  and  in  a  few  days  they  both  died.  The  children 
were  isolated  as  soon  as  they  sickened,  and  no  other  case 
occurred.  In  this  case  there  can,  I  suppose,  be  no  doubt  that 
the  young  lady  when  she  arrived  at  home  was  suffering  from 
nasal  diphtheria,  and  she  thus  became  the  vehicle  of  a  fatal 
infection  to  her  brother  and  sister. 

The  following  case  came  under  my  own  personal  observa- 
tion. In  May,  1867,  a  gentleman  living  in  one  of  the  largest 
houses  in  Westbourne  Terrace  was  under  my  care  for  diph- 
theria. During  his  illness,  a  gentleman  from  the  country, 
who  was  staying  in  the  house,  spent  much  time  in  the 
patient's  room,  and  helped  to  nurse  him.  When  the  patient 
was  convalescent  his  friend  sickened  with  what  proved  to  be. a 
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severe  attack  of  diphtheria,  from  which  he  recovered  at  his 
country  house. 

I  believe  that  all  the  cases  which  I  have  here  cited  are 
examples  of  the  diphtheritic  infection  being  conveyed  either 
through  the  air  or,  more  directly,  by  the  actual  contact  of  the 
morbid  secretions  with  the  tissues  of  the  recipient. 

To  oppose  to  positive  evidence  of  this  kind  such  negative 
statements  as  that,  in  numberless  instances,  medical  attendants 
and  nurses  have  come  into  close  contact  with  diphtheritic 
patients  without  taking  the  disease,  appears  to  me  a  vain 
and  frivolous  objection.  Diphtheria  is  not  a  highly  contagious 
disease.  In  the  scale  of  infectiousness  it  stands  far  below 
scarlet  fever,  for  instance  ;  and  there  is  reason  to  believe  that 
the  susceptibility  to  the  disease  differs  almost  infinitely  in  dif- 
ferent persons ;  but  a  medical  attendant  who  entirely  ignores 
the  contagiousness  of  the  malady  is  likely  to  neglect  reasonable 
and  necessary  precautions  to  protect  himself  and  others  from 
the  risk  of  infection. 

When  a  case  of  diphtheria  occurs  in  a  house  without 
evidence  of  importation  from  without ;  still  more  when  several 
cases  occur  together  or  in  quick  succession,  there  will  be  good 
reason  to  suspect  that  sewers,  cesspools,  or  contaminated  water 
may  be  the  source  of  the  disease.  My  belief  is  that,  in  a  very 
large  proportion  of  cases,  there  is  as  close  a  relation  between 
diphtheria  and  insanitary  conditions  as  exists  between  typhoid 
fever  and  similar  insanitary  conditions ;  and  I  scarcely  need 
say  that,  if  this  be  so,  the  general  recognition  of  the  fact  is 
of  the  greatest  importance,  with  reference  to  the  adoption  of 
preventive  measures.  There  is  reason  to  believe  that  much 
more  harm  would  result  from  ignorance  of  the  filth  origin  of 
diphtheria  than  from  practically  ignoring  its  infectiousness. 

Many  instances  have  come  to  my  knowledge  in  which  foetid 
faecal  emanations  have  appeared  to  be  the  direct  cause  of 
diphtheria.    I  will  refer  to  a  few  of  these. 

The  first  cases  of  diphtheria  that  I  remember  to  have  seen 
occurred  in  the  persons  of  two  children  of  a  village  trades- 
man in  Kent,  in  October,  1855.  They  were  both  taken  ill 
simultaneously:  one,  a  girl,  aged  9£  years,  got  laryngeal 
symptoms  and  died  ;  her  sister,  aged  6  years,  got  a  diph- 
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theritic  patch  on  one  tonsil,  and  was  quickly  well.  Another 
sister,  aged  7,  had  died  on  May  1  previously,  after  a  week's 
illness,  in  which  sickness,  sore-throat,  and  a  very  offensive 
discharge  from  the  nose  were  the  chief  symptoms.  No  other 
cases  had  occurred  in  the  village  up  to  this  time.  The  house 
stood  by  itself  in  a  garden ;  there  was  no  drainage.  From 
what  I  have  since  seen  of  diphtheria,  I  have  no  doubt  that  the 
cause  of  the  disease  in  these  three  children  was  the  effluvium 
from  a  copious  and  most  offensive  fseculent  accumulation, 
beneath  a  common  open  privy  in  the  garden,  to  which  the 
whole  household  resorted. 

In  January,  1872,  I  saw  with  my  friend  Mr.  Bateman,  of 

Richmond,  a  lady,  Mrs.  B  ,  who  was  suffering  from  a 

diphtheritic  throat.  Mr.  Bateman  has  kindly  sent  me  the 
following  note  of  the  circumstances  : — '  The  lady  you  saw  with 
me  at  Ham  was  one  of  a  family  consisting  of  herself,  her  hus- 
band, four  children,  and  three  servants.  The  house  is  drained 
into  a  cesspool  about  twenty  yards  distant.  The  accumula- 
tion of  many  months  was  emptied  one  day  while  the  wind  was 
blowing  towards  the  house  from  the  cesspool,  and  a  very  offen- 
sive smell  reached  the  house.  Three  days  afterwards  all  the 
four  children  became  feverish  and  complained  of  sore-throat ; 
the  tonsils  were  seen  to  be  inflamed  and  covered  with  yellowish- 
white  patches.   In  a  few  days  two  of  the  servants  were  attacked, 

one  rather  severely ;  and,  lastly,  Mrs.  B  ,  the  lady  you 

saw  with  me.  Her  tonsils  were  inflamed  and  covered  by  false 
membrane.    The  only  members  of  the  family  who  escaped 

were  Mr.  B  ,  the  husband,  who  was  away  from  home  all 

day,  and  one  servant.'    All  the  patients  recovered. 

When  Mr.  Bateman  wrote  me  the  history  which  I  have 
just  read,  he  went  on  to  say :  'I  have  been  called  lately  to  a 
similar  set  of  cases.  The  family  consisted  of  the  father  and 
mother,  seven  children,  and  three  servants.  On  going  up  the 
garden  to  the  house  my  nose  was  assailed  by  a  horrible  stink, 
and,  seeing  some  men  at  work  close  to  the  house,  I  stopped  to 
see  what  they  were  doing.  I  found  that  they  had  ripped  open 
a  drain  running  in  front  of  the  house  within  ten  yards  of  it, 
and  they  had  opened  a  cesspool  into  which  the  drain  flowed. 
I  found  the  mother,  five  of  the  children,  and  two  of  the 


U74  PATHOLOGY  AND  TREATMENT  OF  DIPHTHERIA  [chap. 

servants  suffering  from  sore-throat  identical  with  the  Ham 
cases.'  In  the  same  letter  he  says :  'I  am  at  the  present 
time  (January,  1874)  attending  at  another  house  where  a 
young  lady  and  the  parlour-maid  are  suffering  from  severe 
sore-throat  with  the  usual  patches.  A  cesspool  had  been 
opened  a  few  days  before  quite  close  to  the  house.  I  feel 
quite  certain  that  all  these  cases  were  caused  by  the 
sewage  filth,  and  in  particular  by  that  portion  of  it  which, 
floating  in  the  atmosphere,  was  inhaled  by  the  persons 
affected.' 

I  am  indebted  to  my  friend  Dr.  Casey,  of  Windsor,  for  the 
instructive  particulars  of  a  succession  of  cases  of  diphtheria  in 

a  family  at  the  village  of  S  ,  from  November,  1872,  to 

May,  1873.  '  The  family  consisted  of  father,  mother,  and 
nine  children,  aged  from  12  to  1£.  The  house  is  detached, 
and  out  of  the  village.  There  were  no  cases  in  the  imme- 
diate neighbourhood,  though  the  disease  occurs  there  with, 
I  think,  more  than  average  frequency.  During  November, 
1872,  two  of  the  children  (Nos.  6  and  7)  passed  through 
attacks  of  diphtheria  of  moderate  severity.  A  week  or  so 
after  their  seizure  (November  24),  their  mother,  who  was 
nursing  them,  was  attacked  by  the  disease  in  a  malignant 
form,  and  died  on  December  1.  After  some  days  the  five 
elder  children  were  sent  away,  and  some  steps  were  taken  to 
repair  drains  and  disinfect.  Six  weeks  after  (January  15, 
1873),  the  baby  and  a  servant  fell  ill,  and  the  former  died 
(January  23).  Then  the  three  children  remaining  in  the 
house  (two  of  them  convalescents)  were  sent  away.  The  house 
was  now  most  energetically  disinfected,  and  drains  examined. 
After  the  lapse  of  ten  weeks  all  the  children  returned  (April  9). 
A  week  after  their  return  their  uncle  visited  them,  slept  in 
the  house  two  nights  (April  15,  16),  and  returned  home  on 
the  evening  of  the  17th.  During  his  journey  home  to  Wor- 
cester he  felt  unwell,  was  worse,  restless  and  sleepless  during 
the  night,  next  day  decidedly  ill,  and  on  the  morning  after 
that  (19th)  a  patch  of  diphtheria  was  recognised.  The  attach 
which  followed  was  a  mild  one.  Six  days  after  the  uncle's 
visit  (April  22)  the  youngest  child  showed  the  disease.  This 
child  had  remained  in  the  infected  house  until  the  second  out- 
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break  (January),  and  had  since  that  been  away  with  the  two 
convalescents.  The  children  were  again  removed  ;  Nos.  1  and 
4  to  one  house,  and  the  rest  (Nos.  2,  3,  and  5)  to  another. 
But  of  the  latter,  two  more  (Nos.  2  and  3)  were  attacked  in  a 
few  days  (April  25)  in  succession ;  and  more  than  a  fortnight 
after  removal  from  home,  yet  another  child  (No.  5)  fell  ill 
(May  11).  This  was  the  last  and  tenth  case,  two  only  of  the 
children  (Nos.  1  and  4)  having  escaped.  And  now,  at  last, 
the  foul  remains  of  a  disused  cesspool  were  found  under  the 
floor  of  the  drawing-room,  which  room,  I  may  add,  had  from 
the  first  been  suspected  of  bad  smell.  After  that  had  been 
remedied  all  the  family  shortly  returned,  and  have  continued 
well.  The  last  case  must,  seemingly,  be  ascribed  to  personal 
contagion,  for  it  occurred  after  the  child  had  been  for  more 
than  a  fortnight  away  from  the  original  source  of  infection, 
and  in  a  presumably  healthy  farmhouse.  On  the  other  hand, 
the  uncle's  attack  was  almost  certainly  owing  to  endemic  in- 
fection, for  the  lapse  of  time  (ten  weeks)  and  the  vigorous 
measures  adopted  to  purify  the  house  (which  was,  when  he 
slept  in  it,  still  bare  of  carpets  and  papers)  renders  the  sup- 
position that  contagious  matter  from  the  previous  cases 
lingered  in  the  house  and  furniture  improbable.' 

It  appears  to  me  to  be  a  matter  of  almost  absolute  cer- 
tainty that  the  foul  cesspool  was  the  primary  source  of  all 
these  cases.  It  is  possible,  and  not  unlikely,  that  the  mother 
may  have  caught  the  disease  from  the  two  children  who  were 
the  first  sufferers ;  and  it  is  still  more  probable,  as  Dr.  Casey 
suggests,  that  the  last  case,  which  occurred  a  fortnight  after 
the  removal  from  the  pestilential  house,  was  the  result  of 
contagion  from  the  other  children  at  the  farmhouse.  It  is 
well  to  note  that  not  only  was  the  house  detached,  but  the 
cesspool  had  long  been  disused.  It  appears,  therefore,  scarcely 
possible  that  a  specific  diphtheritic  poison  could  have  got  into 
the  cesspool  from  without :  the  poison  must  have  been  com- 
pounded within  the  precincts  of  that  foul  receptacle.  Some 
time  since  I  told  the  story  which  I  have  just  now  read  to  a 
medical  officer  of  health,  and  he  expressed  his  belief  that  the 
cesspool  had  nothing  whatever  to  do  with  the  diphtheria ! 
His  incredulity  affords  a  good  illustration  of  the  very  different 
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impression  which  is  produced  upon  different  minds  by  the 
same  evidence. 

My  friend  Mr.  Salter,  of  Tolleshunt  D'Arcy,  in  Essex,  who 
has  had  a  large  experience  of  diphtheria,  writes  to  me  that  he 
has  *  had  unquestionably  a  great  many  cases  of  diphtheria, 
whose  origin  can  be  distinctly  traced  to  sewage  poison,  either 
gaseous  or  liquid;'  and  he  gives  me  some  particulars  of 
an  outbreak  in  one  family,  four  children  and  a  nurse  having 
been  attacked  in  quick  succession,  which  he  attributes  to  the 
percolation  of  sewage  into  the  well  which  supplied  the  family 
with  water. 

In  several  instances,  of  late,  an  outbreak  of  diphtheria  has 
been  traced  to  contaminated  milk. 

I  look  upon  the  occurrence  of  an  indigenous  case  of  diph- 
theria in  a  house  as  an  indication  of  the  necessity  for  a  most 
rigid  inquiry  into  the  condition  of  the  drainage  and  the  water- 
supply.  At  the  beginning  of  the  present  year,  a  gentleman 
living  in  one  of  the  best  houses  in  Queen's  Gate  asked  me  to 
see  his  butler,  whom  I  found  suffering  from  a  severe  attack  of 
diphtheria.  The  basement  of  the  house  looked  the  perfection 
of  cleanliness,  but  I  advised  that  a  sanitary  engineer  should 
be  called  in  to  inspect  the  premises.  The  result  was  the  dis- 
covery of  an  untrapped  sink-pipe  near  the  butler's  sleeping- 
room. 

Another  case,  seen  with  Mr.  Patten  at  Ealing,  was  traced 
to  the  untrapped  waste-pipe  of  a  bath,  which  thus  acted  as  a 
ventilator  from  the  sewer  into  the  bath-room  and  the  adjoining 
bedroom. 

It  is  notorious  that  in  the  houses  of  some  of  the  most 
exalted  and  wealthy,  and  in  open  country  districts,  the  sani- 
tary defects  which  originate  such  diseases  as  diphtheria  and 
typhoid  fever  are  almost  as  common  as  in  the  meanest 
cottages  and  in  the  most  crowded  cities ;  but  it  is  obvious  that 
overcrowding  in  the  small  rooms  and  cottages  inhabited  by  the 
lower  classes  must  greatly  increase  the  danger  arising  from 
other  insanitary  conditions. 

In  opposition  to  the  doctrine  which  I  am  now  advocating, 
it  is  sometimes  stated  with  perfect  truth  that  diphtheria 
never  visits  some  houses  which  are  dirty  within  and  without, 
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and  which  are  surrounded  by  every  form  of  abominable  filth. 
The  reply  to  this  is,  that  no  one  believes  that  any  and  every 
kind  of  foul  emanation  from  decomposing  organic  matter  will 
suffice  to  cause  diphtheria.  As  every  black  powder  containing 
charcoal  is  not  the  explosive  compound  which  we  call  gun- 
powder, so  every  fetid  gas  escaping  from  a  drain  or  a  cess- 
pool is  not  laden  with  the  perilous  stuff  which  will  excite 
diphtheria.  We  believe  that  a  combination  of  conditions, 
local  and  atmospheric,  is  required  to  generate  or  develop  the 
morbid  poison,  and  the  absence  of  any  one  of  these  may  pre- 
vent its  formation.  I  learn  from  Mr.  Salter  that  on  several 
occasions,  after  his  district  has  been  free  from  the  disease  for 
many  months,  he  has  '  suddenly  been  called  to  three  or  four 
cases  in  one  day,  at  distances  of  ten  or  twelve  miles  apart.' 
Such  an  occurrence  can  be  explained  only  by  the  theory  of 
some  widely  diffused  atmospheric  influence  concurring  pro- 
bably with  local  insanitary  conditions.1  Mr.  Salter  tells  me 
that,  although  he  has  '  had  cases  occurring  in  every  month  of 
the  year,  July,  August,  and  September  seem  to  be  the  months 
chiefly  preferred  by  the  disease.'  These  are  the  months 
during  which,  in  consequence  of  the  high  temperature,  the 
decomposition  of  organic  matters  would  generally  be  most 
active.  The  analogy  of  other  diseases  renders  it  probable 
that,  besides  temperature,  there  are  other  climatic  conditions 
which  favour  the  occurrence  of  diphtheria  at  one  season  rather 
than  another. 

I  now  pass  on  to  the  consideration  of  certain  points  re- 
lating to  the  pathology  of  diphtheria. 

The  most  characteristic  feature  of  the  disease  is  the  albu- 
mino-fibrinous  exudation  which  usually  shows  itself  first  on 
the  palate,  fauces,  uvula,  and  tonsils ;  often  passes  down  into 
the  larynx,  the  trachea,  and  the  bronchi;  rarely  down  the 
oesophagus  to  the  stomach.  In  some  cases  the  mucous 
membrane  of  the  nostrils  is  affected  first,  or  simultaneously 
with  that  of  the  throat.  Many  practitioners  appear  to  sup- 
pose that  the  diphtheritic  exudation  is  a  result  of  a  previous 

1  In  this  respect  diphtheria  resembles  other  zymotic  diseases,  such,  for  in- 
stance, as  cholera  and  small-pox.  See  Dr.  Goodeve's  remarks  on  the  two 
factors  requisite  for  the  spread  of  an  epidemic  {ante,  p.  94). 
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blood-poisoning,  and  that  it  is  so  far  analogous  to  the  erup- 
tion of  small-pox  and  scarlet  fever.  I  have  long  been  in  the 
habit  of  giving  a  different  explanation  of  the  phenomenon.  1 
believe  that  the  poison— whether  inhaled  with  the  air  or  swal- 
lowed with  water— coming  into  contact  first  with  the  mucous 
membrane  of  the  fauces  or  the  nostrils,  exerts  there  a  local 
poisonous  influence,  and  that  the  exudation  is  a  direct  result 
of  this  purely  local  action;  that,  in  short,  the  diphtheritic 
poison  applied  to  the  mucous  membrane  calls  out  the  mem- 
branous exudation,  as  the  application  of  cantharides  to  the 
skin  raises  a  blister,  or  as  the  poison  of  small-pox  applied 
to  a  puncture  on  the  skin  raises  a  pustule  at  the  point  of 
inoculation. 

The  history  of  cases  of  cutaneous  diphtheria  affords  sup- 
port to  this  doctrine.  It  is  a  well-known  fact  that,  in  what 
we  may  call  a  diphtheritic  atmosphere,  a  part  of  the  skin  from 
which  the  epidermis  has  been  removed  by  a  blister  or  other 
abrading  agent  may  become  the  seat  of  the  diphtheritic 
exudation.  Trousseau,1  referring  to  these  cases,  expresses  his 
belief  that  '  an  abraded  surface  has  served  as  a  door  of  ad- 
mission for  the  disease,  which  for  some  time  remains  a  local 
affection.'  He  compares  the  phenomena  with  those  which 
occur  when  a  syphilitic  local  sore  is  followed  by  constitutional 
symptoms.  And  he  wisely  insists  upon  the  importance  of 
promptly  applying  caustics  and  antiseptics  to  destroy  the 
poison  at  the  spot,  and  so  to  prevent  the  extension  of  the 
disease. 

The  local  exudation,  whether  on  the  skin  or  on  the  mucous 
membrane  of  the  nostrils  or  the  mouth,  tends  to  become  a 
source  of  infection  to  the  system  at  large,  through  the  process 
of  absorption  by  the  lymphatics  and  the  blood-vessels.  In 
most  cases  a  diphtheritic  exudation  on  the  throat  is  associated 
with  enlargement  of  the  lymphatic  glands  at  the  angle  of  the 
jaw.  This  is  a  result  of  the  irritant  action  of  the  poison  in 
its  passage  through  the  lymphatic  absorbents  to  the  general 
circulation ;  and  it  bears  the  same  relation  to  the  primary 
exudation  on  the  mucous  membrane  as  the  enlargement  of 
the  inguinal  glands  bears  to  a  chancre  on  the  penis.    In  like 

1  Vol.  ii.  p.. 523. 
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manner,  the  insertion  of  the  virus  of  small-pox  beneath  the 
skin  of  the  arm  raises  a  pimple  which  subsequently  becomes 
vesicular  and  then  a  pustule ;  meanwhile  there  is  swelling  of 
the  lymphatics  in  the  armpit,  followed  by  fever  and  other 
results  of  a  general  blood  infection.  '  Trousseau 1  refers  to  the 
case  of  a  man  whose  two  children  were  suffering  from  a  diph- 
theritic throat,  one  of  whom  died.  While  matters  were  thus 
going  on,  the  father,  who  had  an  excoriation  on  his  foot,  began 
to  feel  acute  pain  there ;  this  was  soon  followed  by  an  ulcer, 
the  surface  of  which  became  covered  by  a  grey  membrane. 
Meanwhile  the  glands  of  the  groin  and  the  inside  of  the  leg 
were  a  good  deal  swollen.  The  disease  was  arrested  by  the 
local  application  of  calomel  to  the  diphtheritic  skin.  It  will 
be  seen,  from  the  history  of  this  and  similar  cases,  how  close 
is  the  resemblance  between  the  phenomena  of  cutaneous  and 
mucous  diphtheria. 

I  wish  now  to  direct  attention  to  a  feature  in  the  pathology 
of  diphtheria  which  appears  to  me  to  be  of  extreme  interest, 
and  which  has  a  most  important  bearing  upon  the  treatment 
of  the  disease.  I  allude  to  the  auto-infection  which  must 
obviously  result  from  the  very  frequent  passage  of  air  into  the 
lungs  over  the  morbid  exudation  in  the  throat,  and  the  less 
frequent  passage  of  food  and  the  secretions  of  the  mouth 
down  the  gullet  to  the  stomach.  We  all  know  that  one  of  the 
greatest  dangers  in  cases  of  diphtheria  is  the  tendency  of 
the  exudation  to  pass  down  the  air-passages  into  the  larynx, 
the  trachea,  and  even  into  the  minutest  ramifications  of  the 
bronchi.  This  tendency  in  the  exudative  process  to  pass 
downwards  is,  perhaps,  in  part  explained  by  the  gravitation 
of  the  morbid  secretions.  Trousseau  remarks2  upon  the 
tendency  which  cutaneous  diphtheria  has  to  pass  downwards 
from  the  shoulder  to  the  arm,  from  the  neck  to  the  back,  and 
from  the  belly  to  the  loins,  and  he  says :  '  It  is  very  probable 
that  the  propagation  of  the  diphtheritic  inflammation  is  ac- 
complished by  the  irritation  induced  by  the  long  contact  of 
the  serous  discharge  which  bathes  the  part  as  it  runs  down- 
wards, or  is  retained  by  the  dressings  in  particular  situations.' 
This  seems  a  very  probable  explanation  of  the  downward  ten- 

1  P.  519.  -  P.  523. 
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dency  of  the  disease  when  it  affects  the  skin,  and,  as  I  have 
already  suggested,  it  may  in  part  explain  the  tendency  of  the 
diphtheritic  exudation  to  invade  the  air-passages ;  but  when 
once  attention  is  directed  to  the  subject,  it  seems  obvious  that 
the  inspiratory  current  of  air  passing  over  the  morbid  exuda- 
tion in  the  fauces,  must  carry  with  it  infecting  materials  into 
the  air-passages,  and  thus  explain  the  fatal  tendency  of  the 
disease  to  invade  the  larynx,  the  trachea,  and  the  lung. 

If,  as  we  have  reason  to  believe,  the  breath  and  the  oral 
secretions  of  a  diphtheritic  patient  are  so  poisonous  as  some- 
times to  convey  the  disease  to  the  attendants  who  are  brought 
within  their  noxious  influence,  it  can  scarcely  be  doubted  that 
the  extension  of  the  disease  within  the  body  of  each  patient 
is  favoured  by  the  process  of  auto-infection  to  which  I  have 
referred. 

Trousseau  makes  an  observation  which  is  interesting  in 
connection  with  this  part  of  our  subject.1  He  says  that  when 
the  disease  has  invaded  the  larynx,  the  early  operation  of 
tracheotomy  appears  to  prevent  the  extension  of  the  false 
membranes  to  the  bronchial  tubes,  whereas,  if  the  operation 
has  been  delayed  for  forty-eight  hours,  the  exudation  is  often 
found  to  have  extended  even  to  the  minutest  ramifications  of 
the  bronchi.  Trousseau  gives  no  explanation  of  this  clinical 
fact,  but  the  explanation  which  at  once  suggests  itself  is  that, 
after  the  operation  of  tracheotomy,  the  air  entering  the  trachea 
by  the  artificial  opening  below  the  infected  larynx,  ceases  to 
carry  into  the  bronchi  the  morbid  products  from  the  larynx 
and  fauces,  and  so  the  extension  of  the  disease  is  prevented. 

It  is  an  obvious  inference  from  this  view  of  the  pathology 
of  the  diphtheritic  process,  that  the  persevering  application  of 
disinfectants  to  the  fauces  and  air-passages  constitutes  one 
of  the  most  important  points  in  the  treatment  of  the  disease. 
We  shall  presently  return  to  this  part  of  the  subject. 

That  the  exudation  on  the  mucous  membrane  of  the  throat 
is  a  result  of  the  local  action  of  the  inhaled  or  imbibed  poison, 
and  not  of  a  previous  blood  infection,  is  rendered  probable  by 
the  occurrence  of  cases  in  which  a  copious  formation  of  false 
membrane  causes  rapid  suffocation  with  little  or  no  preceding 

1  P.  482. 
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fever  or  other  symptoms  of  constitutional  disturbance ;  the 
first  symptoms  to  excite  alarm  in  these  insidious  cases  being 
hoarseness,  croupy  cough,  and  stridulous  breathing.  Most  of 
us  probably  have  met  with  such  cases,  and  Trousseau  refers 
to  several.1 

In  most  cases  of  diphtheria  there  is  abundant  evidence  of 
blood  infection  during  the  progress  of  the  malady.  The  high 
temperature,  the  albuminuria,  the  general  constitutional  dis- 
turbance, and  the  nervous  symptoms  and  sequelae  are  results, 
probably,  of  blood-poisoning.  There  are  two  distinct  modes 
in  which  the  blood  becomes  infected  in  these  cases.  First, 
by  the  direct  passage  of  the  inhaled  poison  through  the  pul- 
monary capillaries  into  the  blood.  Second,  by  the  absorption 
of  the  morbid  products  from  the  exudation  on  the  mucous 
membrane  through  the  lymphatics  and  blood-vessels.  As 
there  is  a  class  of  cases,  just  now  referred  to,  in  which,  with 
an  abundant  local  exudation  in  the  throat,  the  constitutional 
symptoms  are  of  the  mildest  character,  so  there  is  an  opposite 
class  of  cases  in  which  constitutional  symptoms,  the  result, 
probably,  of  blood-poisoning  by  inhaled  drain  miasmata,  are 
overwhelming  and  rapidly  fatal,  while  there  is  little  or  no 
appearance  of  false  membrane  on  the  surface  of  the  throat. 

Acute  albuminuria  is  a  very  frequent  complication  of 
diphtheria — a  fact  which  was  first  discovered  by  Dr.  Wade, 
of  Birmingham  ;  yet  it  is  notorious  that  dropsy  is  an  extremely 
rare  result  of  this  renal  complication.  On  the  other  hand,  the 
albuminuria  of  scarlet  fever  is  usually  associated  with  more 
or  less  of  anasarca.  The  probable  explanation  of  this  difference 
is,  that  in  cases  of  diphtheria  the  skin  is  not  implicated  and 
its  functions  are  unimpaired,  whereas  in  cases  of  scarlet  fever 
the  cutaneous  secretion  is  checked  by  the  inflammation  which 
constitutes  the  rash.  There  can  be  little  doubt  that  sup- 
pressed or  diminished  action  of  the  skin  is  a  powerful  concur- 
ring cause  of  what  is  commonly  called  renal  dropsy. 

I  wish  to  express  emphatically  my  entire  concurrence  in 
the  conclusion  long  since  arrived  at  by  Bretonneau,  Trousseau, 
and  all  the  leading  French  pathologists,  that  all  cases  of  so- 
called  croup  which  are  associated  with  the  formation  of  false 
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membranes  in  the  air-passages  are  essentially  diphtheritic; 
and,  on  the  other  hand,  that  what  we  in  this  country  call 
inflammatory  croup,  or  catarrhal  laryngitis,  never  results  in 
the  formation  of  false  membrane.  It  is  surprising  that  prac- 
titioners of  large  experience  can  have  any  doubt  upon  this 
subject ;  yet  we  find,  even  in  some  of  the  most  recent  English 
text-books,  that  perplexing  attempts  are  made  to  distinguish 
between  what  the  authors  call  '  true  membranous  croup '  and 
diphtheritic  croup.  The  attempt  is  hopeless  and  most  con- 
fusing to  the  student,  for  it  is  certain  that  membranous  croup 
and  laryngeal  diphtheria,  as  we  now  see  them,  are  one  and 
the  same  malady. 

As  with  scarlet  fever,  so  with  diphtheria,  the  symptoms 
differ  much  in  different  cases.  In  some  the  local  throat 
symptoms  are  severe,  while  the  constitutional  disturbance  is 
slight ;  and  in  others  the  reverse  is  the  case.  In  some  the 
urine  is  highly  albuminous,  in  others  quite  free  from  albumen. 
The  exudation  varies  much  in  consistency  and  in  extent. 
There  is  also  great  variation  in  the  degree  to  which  the 
mucous  membrane  and  the  submucous  tissues  become  impli- 
cated in  the  morbid  process.  But  there  is  reason  to  believe 
that  in  all  these  outward  diversities,  we  have  only  varied 
manifestations  of  one  and  the  same  disease.  Every  variety 
may  be  met  with,  not  only  during  the  same  epidemic,  but 
sometimes  even  in  different  members  of  the  same  household.  ■ 

If,  as  some  writers  suggest,  there  be  a  form  of  membranous 
croup  which  is  neither  the  result  of  simple  inflammation  nor 
of  the  diphtheritic  poison,  I  can  only  say  that  I  have  never 
met  with  the  disease,  nor  with  any  satisfactory  evidence  that 
such  a  disease  exists,  or  has  been  seen  by  others. 

I  now  come  to  the  consideration  of  that  which  is  the  end 
and  object  of  all  our  etiological  and  pathological  inquiries— 
I  mean  the  prevention  and  the  cure  of  disease.  Certain  general 
principles  of  treatment  appear  to  follow  directly  upon  what 
has  been  said  upon  the  pathology  of  diphtheria.  The  infecting 
properties  of  the  local  exudation  in  the  throat  at  once  suggest 
the  use  of  disinfectant  applications  to  the  false  membranes  ; 
and  I  find  a  general  concurrence  of  opinion  amongst  those 
who  have  seen  much  of  the  disease  that  such  applications  are 


XXIi  TBEATMENT  383 

attended  with  very  beneficial  results.  The  object  to  be  at- 
tained by  these  remedies  is  so  to  change  the  morbid  exudative 
material  that  it  shall  lose  its  infecting  properties,  whether 
these  be  exerted  by  being  absorbed  through  the  lymphatics  or 
by  passing  on  into  the  air-passages.  The  substances  which 
have  been  most  used  for  this  purpose  are  solutions  of  chlorine, 
of  permanganate  of  potash,  and  of  sulphurous  acid.  I  believe 
that  these  are  all  useful  applications,  but,  on  the  whole,  I  give 
the  preference  to  the  chlorine  preparations.  Mr.  Salter,  whose 
practice  in  cases  of  diphtheria  I  know  to  have  been  successful 
to  a  very  remarkable  degree,  relies  mainly  upon  '  large  and 
frequent  doses  of  tincture  of  perchloride  of  iron,  a  disinfectant 
gargle  of  chlorinated  soda,  and  abundance  of  liquid  food  and 
stimulants,  especially  port  wine,'  which  he  believes  to  be 
better  than  brandy.  Mr.  Thomas  Stiles,  who  has  published 
an  interesting  account  of  a  violent  epidemic  of  diphtheria  at 
Pinchbeck,  in  Lincolnshire,1  mentions  as  his  chief  remedies 
the  local  application  of  Beaufoy's  solution  of  chlorine,  chlorine 
gargles,  and  the  internal  use  of  tincture  of  perchloride  of 
iron.  The  more  I  have  seen  of  diphtheria  the  more  convinced 
I  have  become  that,  as  in  cases  of  cutaneous  diphtheria,  so  in 
the  more  common  internal  form  of  the  disease,  local  medica- 
tion is  of  primary  importance,  and  I  believe  that  much  of 
the  good  which  appears  to  result  from  frequent  doses  of  the 
tincture  of  iron  is  due  to  its  local  action  on  the  fauces  in  its 
passage  to  the  stomach.  Moreover,  it  seems  to  me  not  im- 
probable that,  apart  from  its  general  stimulant  and  sustaining 
influence,  the  superior  efficacy  of  port  wine,  as  compared  with 
brandy  and  other  kinds  of  wine,  may  be  partly  due  to  its 
local  astringent  action. 

I  am  convinced  that  the  application  of  strong  irritants 
to  the  throat  is  as  injurious  as  the  application  of  leeches  or 
blisters  to  the  skin,  and  for  the  same  reason — namely,  that 
any  breach  or  abrasion  of  the  mucous  or  cutaneous  surface 
opens  a  door  for  the  more  ready  entrance  of  the  poison. 

When  the  exudation  has  extended  into  the  air-passages  it 
is  of  course  beyond  the  reach  of  gargles  ;  but  a  chlorine  or 
a  sulphurous-acid  solution  may  be  applied  to  the  larynx  by 

1  British  Medical  Journal,  1858. 
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means  of  a  bent  brush,  and  the  inhalation  of  disinfectants  in 
the  form  of  vapour  or  spray  may  still  be  useful.  For  this 
mode  of  application  I  believe  the  sulphurous-acid  spray  is 
preferable  to  that  of  chlorine,  in  consequence  of  its  being  less 
irritating  to  the  lungs,  though  much,  of  course,  will  depend 
on  the  relative  strength  of  the  solutions.  My  friend  Dr. 
Joyce,  of  Cranbrook,  writing  to  me  some  months  since,  stated 
that  he  had  successfully  treated  his  five  last  cases  with  sul- 
phurous-acid spray  and  large  and  very  frequent  doses  of 
perchloride  of  iron ;  and  he  ends  by  saying,  <  I  shall  always 
for  the  future  try  the  spray.' 

Whatever  local  remedies  are  employed  should  be  applied 
frequently — every  hour  or  two  if  the  patient's  condition  admit 
of  it,  the  object  being  to  disinfect  the  poisonous  exudation  as 
soon  as  it  is  formed. 

When,  in  consequence  of  laryngeal  obstruction,  the  ques- 
tion of  tracheotomy  arises,  it  is  well  to  bear  in  mind  that,  by 
the  prompt  and  early  performance  of  the  operation,  we  may, 
in  a  manner  already  explained,  prevent  that  extension  of  the 
exudation  to  the  air-passages  which  renders  the  late  resort  to 
tracheotomy  an  utterly  hopeless  proceeding.  One  remarkable 
but  very  common  result  of  tracheotomy  is  so  great  a  loss  of 
the  reflex  excitability  of  the  larynx  that  liquids  are  often 
permitted  to  pass  through  the  glottis  during  the  act  of  de- 
glutition. This  may  be  to  some  extent  prevented  by  closing 
the  orifice  of  the  canula  while  the  patient  is  in  the  act  of 
swallowing. 

In  all  cases  of  diphtheria  frequent  supplies  of  liquid  nu- 
triment are  necessary,  and,  in  a  very  large  proportion  of 
cases,  a  liberal  use  of  stimulants  is  required. 

When  deglutition  is  difficult  or  impossible,  as  sometimes 
happens,  in  consequence  of  the  condition  of  the  throat,  every 
practitioner  knows  that  a  patient  may  be  sustained  for  many 
days  by  nutritive  and  stimulating  enemata.  Once,  in  a  case 
of  perforation  of  the  stomach,  I  fed  a  woman  in  this  way  for 
twenty  days,  and  she  got  quite  well. 

It  is  obviously  important,  for  the  sake  both  of  the  patient 
and  the  attendants,  that  the  sick  room  should  be  thoroughly 
well  ventilated.    A  neglect  of  this  essential  condition  may 
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lead  to  a  relapse,  or  it  may  cause  the  extension  of  the  disease 
to  others.  When  there  is  reason  to  believe  that  diphtheria 
has  been  excited  by  the  insanitary  condition  of  the  house  in 
which  the  patient  resides,  it  may  be  expedient,  when  possible, 
to  remove  him  at  once  to  another  house,  or  to  place  him  in  a 
part  of  the  infected  house  as  far  as  possible  from  the  probable 
source  of  the  infection.  Some  years  since  I  saw  with  Dr. 
Julius,  near  Richmond,  a  lady  who  was  suffering  from  a 
second  relapse  of  diphtheria,  the  disease  having  occurred  a 
second  and  a  third  time  before  she  had  been  thought  well 
enough  to  leave  home.  Feeling  sure  that  there  was  within 
the  house  an  unwholesome  atmosphere  which  prevented 
recovery,  we  had  her  placed,  weak  as  she  was,  in  a  close 
carriage,  and  driven  to  a  friend's  house  in  London,  where  her 
recovery  was  rapid  and  complete. 

In  conclusion,  I  venture  to  give  a  practical  hint  on  the 
mode  of  examining  the  fauces.  The  examination  is  much 
facilitated  by  having  a  lamp  or  a  candle  held  by  an  attendant 
by  the  side  of  the  patient's  head,  while  the  operator,  having 
the  concave  laryngoscope  reflector  on  his  forehead,  throws 
the  light  into  the  mouth  of  the  patient.  Thus,  while  he  has 
complete  control  over  the  light,  he  has  both  his  hands  at 
liberty,  one  to  depress  the  tongue,  and  the  other,  if  required, 
to  apply  local  remedies.  In  this  way  the  throat  may  be 
thoroughly  and  speedily  examined,  with  little  or  no  risk  to 
the  operator— for  he  can  keep  at  a  safe  distance  from  the 
patient— and  with  little  or  no  fatigue  to  the  latter,  for  it  is  not 
necessary  to  raise  his  head  from  the  pillow.  Then,  if  it  be 
thought  desirable,  as  it  often  is,  he  can  introduce  the  laryngeal 
mirror  and  ascertain  how  far  the  exudation  has  extended 
towards  or  into  the  larynx. 
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CHAPTEE  XXII. 

THE  CHIEF  CAUSES  OF   HOAESENESS  AND  APHONIA,  WITH 
HINTS  ON  TREATMENT.1 

Chief  Causes  of  Hoarseness  and  Aphonia— Tumour  on  a  Vocal  Cord— Granular 
Unevenness  of  Vocal  Cords— Thickening  of  Inter-Arytamoid  Fold— Vocal 
Cord  cut  across  by  an  Ulcer— Catarrhal  Swelling  of  False  Cords-  Diphthe- 
ritic Membrane  or  a  Foreign  Body  pressing  on  the  Cords— Paralysis  of  the 
Laryngeal  Muscles— Hysterical  Aphonia— Muscular  Fatigue— Necrosis  of 
Arytsenoid  Cartilages — Lessened  Vital  Capacity  of  the  Chest  with  impaired 
Muscular  Power— Distinction  between  Aphonia  and  Aphasia. 

The  causes  of  hoarseness  and  aphonia  are  numerous  and 
diverse,  but  they  all  resolve  themselves  into  some  condition 
which  prevents  or  impedes  the  free  vibration  of  the  vocal 
cords.  There  are  five  chief  modes  in  which  the  vibration  of 
the  vocal  cords  may  be  interfered  with.  1.  A  tumour  upon 
one  or  both  vocal  cords,  or  between  them,  may  prevent  their 
close  apposition.  2.  A  tumour  or  swelling  above  the  cords  or 
a  foreign  body  may  press  upon  them  and  so  damp  their  vibra- 
tions. 3.  There  may  be  inaction  of  the  laryngeal  muscles  and 
a  consequent  want  of  due  tension  and  approximation  of  the 
cords.  4.  The  arytenoid  cartilages,  the  levers  to  which  the 
vocal  cords  are  attached  and  by  which  they  are  moved,  may 
be  destroyed.  5.  A  scanty  and  feeble  respiratory  stream  of 
air  with  coincident  lessened  tone  of  the  respiratory  muscles 
may  render  the  voice  feeble  and  whispering. 

A  not  uncommon  cause  of  hoarseness  is  a  warty  or  other 
growth  on  one  or  both  vocal  cords.  Such  a  growth  coming 
between  the  two  cords,  prevents  their  close  apposition  in  vocal- 
ising, and  the  voice  is  thus  rendered  more  or  less  feeble  and 
husky.    In  the  fifty-first  volume  of  the  Mcdico-Chirnniicul 

1  Medical  Times  and  Gazette,  Jan.  15,  1870. 
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fpransactions  I  have  recorded  seven  cases  in  which  such 
growths  were  removed  by  the  wire  ecraseur,  and  in  the  Lancet 
(January  22, 1881)  I  have  given  the  history  of  three  additional 
cases  of  the  same  kind. 

An  unequal  thickening  and  a  granular  unevenness  of  one 
or  both  cords  may  interfere  with  the  voice  as  much  as  a  dis- 
tinct growth  from  the  surface  of  a  vocal  cord.  This  roughen- 
ing of  the  surface  of  the  true  cords  is  a  not  uncommon  result 
of  strumous  inflammation  in  phthisical  subjects. 

The  inter-arytamoid  fold  of  mucous  membrane  is  sometimes 
so  much  thickened  and  indurated  by  catarrhal  or  strumous 
inflammation  as  to  prevent  the  approximation  of  the  arytenoid 
cartilages.  Thus  the  closure  of  the  glottis  is  prevented,  and 
the  voice  is  enfeebled. 

In  one  case  the  cicatrix  of  a  syphilitic  ulcer  in  the  inter- 
arytsenoid  fold  prevented  the  close  apposition  of  the  cords,  and 
rendered  the  voice  husky ;  it  also  prevented  the  free  move- 
ment of  the  arytaenoid  cartilages  and  the  opening  of  the  glottis 
during  inspiration.  Thus  the  breath  was  drawn  in  with  a  loud 
noise— inspiration  was  stridulous. 

Syphilitic  ulceration  sometimes  cuts  across  one  of  the  true 
cords,  and  thus  makes  a  large  gap  in  the  glottis.  This  had 
happened  to  the  right  vocal  cord  of  a  gentleman  whose  voice 
had  been  reduced  to  a  whisper  by  syphilitic  ulceration  within 
the  larynx,  many  years  before. 

One  of  the  most  frequent  causes  of  hoarseness  and  feeble- 
ness of  voice  is  that  which  occurs  often  in  cases  of  catarrhal 
sore-throat — I  mean  inflammatory  congestion  and  swelling  of 
the  so-called  false  cords  or  ventricular  bands ;  that  is,  the 
fold  of  mucous  membrane  on  either  side  immediately  above 
the  ventricle  of  the  larynx.  The  swollen  mucous  membrane 
encroaches  upon  that  little  cavity— the  ventricle— which  in  the 
normal  state  permits  the  upward  vibration  of  the  true  cord ; 
but  now  the  vibrations  are  damped  and  impeded  by  the  con- 
tact of  the  thickened  mucous  membrane. 

A  chronic  catarrhal  swelling  of  the  mucous  membrane  of 
the  larynx  is  the  anatomical  condition  which  exists  in  many 
cases  of  so-called  *  dysphonia  clericorum.' 

The  voice  may  be  rendered  very  feeble  and  husky  by  diph- 
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theritic  exudation  within  the  larynx.  The  false  membrane 
comes  in  contact  with,  and  sometimes  even  covers,  the  cords, 
and  thus  prevents  or  impedes  their  vibrations. 

In  like  manner,  a  transient  aphonia  may  result  from  a  piece 
of  viscid  mucus  within  the  larynx.  A  forced  expiration  or  a 
cough  expels  the  mucus  and  restores  the  voice. 

A  foreign  body  pressing  on  the  vocal  cords  will  damp  their 
vibrations  and  cause  more  or  less  complete  aphonia.  A  good 
example  of  this  is  afforded  by  the  case  before  recorded  (pp.  341, 
342),  in  which  a  half-sovereign  was  lying  with  its  flat  surface 
upon  the  cords. 

Hoarseness  or  complete  aphonia  may  be  a  consequence 
of  paralysis  of  the  adductor  muscles  of  the  larynx,  and  this 
paralysis  or  weakening  of  the  laryngeal  muscles  may  result 
from  various  causes.  It  is  one  of  the  symptoms  and  results 
of  that  rare  and  fatal  disease  which  Trousseau  has  described 
under  the  name  of  '  glosso-laryngeal  paralysis.'  The  laryngeal 
muscles  may  be  paralysed  by  pressure  on  the  recurrent  nerve 
by  a  cancerous  tumour  or  by  an  aneurysm  of  the  aorta.  In  1863 

a  man  (F.  F  )  was  under  my  care  in  the  hospital  with  signs 

of  extensive  cancerous  disease  within  the  chest.  His  voice 
was  reduced  to  a  whisper,  and,  on  inspection  by  the  laryngo- 
scope, I  saw  that  his  glottis  was  open  to  the  extent  of  about 
one-eighth  of  an  inch.  The  arytenoid  cartilages  were  hi 
contact  with  each  other  at  their  tips.  There  was  no  move- 
ment of  the  cartilages,  and  the  glottis  neither  opened  wide 
in  inspiration  nor  closed  completely  when  the  patient  at- 
tempted to  vocalise.  The  inference  was  that  both  pneumo- 
gastric  nerves,  and  especially  the  recurrent  branches,  were 
implicated  in  the  cancerous  growth  within  the  chest,  and  thus 
the  laryngeal  muscles  were  paralysed.  He  left  the  hospital 
before  his  death,  and  the  body  was  not  examined.1 

In  some  of  these  cases  in  which  a  tumour  presses  upon  the 
nerves  supplying  the  larynx,  there  is  probably  a  combination 
or  an  alternation  of  palsy  and  spasm  of  the  laryngeal  muscles 
 spasm  in  the  early  stage,  when  the  pressure  is  less  ;  palsy 

1  In  Chapter  XXV.  it  will  be  shown  that  bilateral  spasm  and  bilateral  palsy 
of  the  intrinsic  muscles  of  the  larynx  may  result  from  the  pressure  of  an 
aneurysm  or  other  tumour  on  the  vajus  nerve  of  one  side  only. 
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later,  when  the  pressure  is  greater,  and  the  nerve  thereby 
disorganised. 

In  the  case  which  I  just  now  mentioned  the  nerves  on  both 
sides  were  probably  implicated.  There  was,  in  consequence, 
bilateral  palsy  of  the  laryngeal  muscles,  and  both  arytaenoid 
cartilages  were  motionless.  When  a  tumour  implicates  only 
one  pneumogastric  or  recurrent  nerve,  there  may  be  unilateral 
palsy  of  the  larynx,  as  shown  by  the  fact  that,  during  attempts 
at  vocalisation,  one  arytaenoid  cartilage  remains  motionless, 
while  the  other  moves,  with  its  attached  vocal  cord,  in  the 
usual  manner.  This  unilateral  palsy  on  the  right  side  existed 
in  the  case  of  a  gentleman  whom  I  lately  saw  with  my  friend 
and  former  pupil,  Mr.  Miles  A.  Wood,  jun.,  of  Ledbury.  The 
cause  of  this  one-sided  laryngeal  palsy,  with  consequent 
hoarseness  and  occasional  dyspnoea,  was  found  to  be  a  can- 
cerous tumour  at  the  root  of  the  neck,  involving  in  its  sub- 
stance the  right  pneumogastric  nerve.  The  tumour  pressed 
upon  the  oesophagus,  causing  difficulty  of  swallowing,  and 
ultimately  it  made  its  way  into  the  oesophagus  by  ulceration, 
and  the  patient  died  from  exhaustion.  Mr.  Wood  was  early 
led  to  an  exact  diagnosis  by  observing  the  unilateral  palsy  of 
the  larynx,  and  the  fact  that  the  oesophagus  towards  the  root 
of  the  neck  was  so  narrowed  that  a  moderate- sized  bougie  was 
arrested  there. 

There  are  cases  of  purely  nervous  or  functional,  or,  as 
they  are  sometimes  called,  hysterical  aphonia.  The  voice  may 
be  reduced  to  a  whisper,  and  even  that  is  sometimes  inaudible. 
On  looking  into  the  larynx  we  see  no  evidence  of  structural 
change,  but  when  the  patient  attempts  to  vocalise  we  find 
that  the  vocal  cords  remain  motionless,  or  that  they  move 
very  little.  This  nervous  aphonia  often  comes  on  suddenly, 
and  it  often  passes  away  as  suddenly  as  it  came.  The  best 
treatment  for  it  consists  in  the  application  of  electricity  directly 
to  the  larynx,  by  means  of  Dr.  Morell  Mackenzie's  '  laryngeal 
galvaniser.'  The  shock  excites  spasm  and  a  scream,  and  the 
cure  is  sometimes  very  rapid.  I  have  cured  several  of  these 
cases  at  a  single  sitting,  and  some  by  a  single  shock  of  elec- 
tricity. A  boy  about  12  years  of  age  was  much  frightened, 
and  nearly  drowned,  by  falling  into  a  pond.   From  that  time  he 
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completely  lost  his  voice,  his  intellect  being  unimpaired. 
When  I  saw  him,  he  was  reported  not  to  have  uttered  an  audible 
sound  for  two  years.  I  saw  that  his  larynx  was  healthy,  and 
I  determined  to  apply  electricity.  The  first  shock  elicited  a 
loud  scream,  and  at  once  he  recovered  his  speech. 

In  most  cases  it  is  necessary  to  apply  the  electricity  again 
and  again,  before  the  cure  is  complete,  and  in  some  cases  the 
treatment  is  unsuccessful,  but  these  are  comparatively  rare. 
When  the  general  health  is  impaired,  treatment  should  be 
directed  to  remedy  this,  while  electricity  is  being  employed. 

It  is  remarkable,  but  quite  intelligible,  that  when,  from 
any  cause — a  growth  upon  one  of  the  vocal  cords,  or  inaction 
of  the  muscles  —the  glottis  remains  partly  open  during  vocali- 
sation, the  air  escapes  so  rapidly  during  the  expiratory  act 
of  speaking,  that  the  patient  is  often  compelled  to  draw  in  a 
fresh  breath  before  he  comes  to  the  end  of  a  sentence.  In  con- 
sequence of,  the  patulous  state  of  the  glottis,  there  is  a  rapid 
escape  and  waste  of  air,  and  the  chest  is  soon  emptied. 

There  is  a  form  of  aphonia  or  weakness  of  voice  which  I 
look  upon  as  the  result  of  muscular  fatigue  and  weakness.  I 
have  seen  a  considerable  number  of  these  cases,  and  most  of 
the  patients  have  been  clergymen.  The  patient  begins  to 
speak  m  a  clear  and  loud  voice,  and  he  continues  to  do  so  for 
a  variable  time ;  but  after  speaking  or  reading  aloud  for,  it 
may  oe,  a  quarter  or  half  an  hour,  the  voice  becomes  feeble, 
and  it  may  soon  be  reduced  to  a  whisper.  At  the  same  time 
there  is  a  feeling  of  fatigue,  and  sometimes  positive  pain  in 
the  throat.  With  these  symptoms  we  may  find,  on  looking 
into  the  larynx,  no  trace  of  structural  change,  or  only  slight 
congestion  and  redness,  without  swelling.  A  common  cause 
of  this  form  of  dysphonia  is  overwork  of  the  larynx,  from 
frequent  preaching  and  reading  in  large  churches.  I  have 
known  it  to  result  from  over-exercise  of  the  voice  in  singing, 
from  straining  of  the  voice  by  the  habit  of  loud  talking  in  the 
midst  of  noisy  macninery,  and  from  violent  efforts  in  giving 
the  word  of  command. 

In  some  instances  this  peculiar  form  of  laryngeal  weakness 
has  followed  upon  an  inflammatory  attack.  It  seems  pro- 
bable that  inflammation  may  sometimes  extend  from  the 
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mucous  membrane  to  the  muscular  structures  beneath,  and 
'  thus  the  nutrition  and  the  tone  of  the  muscles  may  be  im- 
paired.   This  is  the  more  likely  to  happen  if  the  larynx  be 
much  exercised  in  speaking  or  singing  during  an  attack  of 

catarrhal  inflammation. 

The  best  treatment  for  these  cases  consists  in  rest  for  the 
larynx  as  the  organ  of  speech,  change  of  air  and  scene,  and  a 
general  tonic  regimen.  ,  The  daily  application  to  the  larynx  of 
a  saturated  solution  of  tannin  in  glycerine  often  does  good. 
Tannin  lozenges,  too,  may  help  to  give  tone  to  the  feeble 
voice,  and  the  combination  of  iron  and  quinine  with  small 
doses  of  strychnine  is  sometimes  useful.  I  have  tried  gal- 
vanism, but  I  have  hitherto  seen  no  benefit  from  its  use  in 
this  class  of  cases. 

Destruction  of  the  arytenoid  cartilages  is  a  rare  cause  of 
aphonia.  Some  time  since  a  case  of  this  kind  occurred  in  the 
hospital.  A  man  was  admitted  under  the  care  of  Dr.  Beale 
with  aphonia,  stridulous  breathing,  and  urgent  dyspnoea.  I 
saw  the  vocal  cords  touching  each  other,  and  motionless. 
Mr.  Wood  opened  the  trachea,  but  the  man  died.  On  open- 
ing the  larynx  an  ulcerated  orifice  was  found  in  the  mucous 
membrane  over  each  arytenoid  cartilage.  A  small  calcareous 
mass  alone  was  found  in  the  position  of  each  cartilage.  It  is 
evident  that  the  cartilages  had  become  ossified  and  necrosed, 
and  had  then  been  discharged  through  the  mucous  membrane. 
The  glottis  passively  closed,  because  the  levers  which  move  the 
cords  were  destroyed  and  gone. 

There  is  yet  one  cause  of  aphonia,  or  weakness  of  voice, 
which  requires  mention,  in  order  to  complete  the  sketch  which 
I  have  here  given.  The  larynx  is  a  wind  instrument,  and  for 
the  perfection  of  its  performance  it  is  required  not  only  that 
there  be  complete  structural  and  functional  integrity  of  its 
cartilaginous,  membranous,  muscular,  and  nervous  apparatus, 
but  the  bellows  must  be  in  working  order.  There  must  be  a 
free  movement  of  the  ribs  and  diaphragm,  and  there  must  be 
an  unimpeded  entrance  and  exit  of  air  through  the  trachea 
and  bronchi.  When  progressive  muscular  atrophy  invades 
the  intercostal  and  other  respiratory  muscles,  the  voice  is 
weakened  in  proportion  to  the  diminution  of  muscular  power 
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and  of  chest  movement.  When,  from  any  cause,  the  vital 
capacity  of  the  chest— in  other  words,  the  volume  and  force  of 
the  tidal  current  of  air— is  either  temporarily  or  permanently 
diminished,  the  voice,  as  a  direct  consequence,  and  in  a  corre- 
sponding degree,  is  enfeebled.  Thus,  during  a  fit  of  spasmodic 
asthma,  so  scanty  and  feeble  is  the  respiratory  current  of 
air,  that  the  voice  is  annihilated  or  reduced  to  the  faintest 
whisper.  In  cases  of  advanced  emphysema  of  the  lung  the 
voice  loses  tone  and  strength  in  proportion  to  the  diminution 
of  the  respiratory  power.  One  of  the  most  curious  examples 
of  this  form  of  aphonia  is  the  husky  whispering  voice  which 
occurs  during  the  collapse  of  cholera.  When  discussing  the 
pathology  of  cholera  I  expressed  my  opinion  (p.  130)  that  the 
feeble  voice  may  be  partly  due  to  the  small  volume  of  tidal  air, 
corresponding  with  the  partially  arrested  pulmonary  circula- 
tion ;  but  in  addition  to  this  it  is  probable  that,  hi  consequence 
of  the  defective  supply  of  arterial  blood  to  the  tissues,  the 
tone  of  the  entire  nervous  and  muscular  system  is  lessened, 
and  that  the  impaired  vigour  of  the  respiratory  muscles  in 
general,  and  of  the  laryngeal  muscles  in  particular,  is  the 
main  cause  of  the  whispering  choleraic  voice.  It  is  pretty 
certain,  too,  that  during  a  fit  of  spasmodic  asthma  the  power 
of  the  resjDiratory,  as  of  the  other  muscles,  is  impaired  by  the 
defective  blood- supply,  consequent  on  the  partial  arrest  of  the 
pulmonary  circulation,  during  the  paroxysm  of  apncea.1 

Aphonia,  be  it  remembered,  is  quite  distinct  from  aphasia. 
Aphonia  is  the  result  of  a  structural  or  a  functional  defect  in 
the  larynx,  or  of  a  deficiency  in  the  volume  and  force  of  the 
respiratory  stream  of  air.  Aphasia,  on  the  other  hand,  is  the 
consequence  of  a  break,  somewhere  high  up,  in  that  chain  of 
nervous  communication  through  which  the  mind  is  enabled  to 
play  upon  the  vocal  instrument. 


1  See  ante,  p.  48,  for  a  comparison  of  the  phenomena  of  cholera  with 
those  of  asthma. 
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CHAPTEE  XXIII. 

THE    INDICATIONS  FOR    TRACHEOTOMY    IN    CASES    OF  LARYNGITIS 

AND  DIPHTHERIA.1 

Tracheotomy  more  frequently  Successful  in  Adults  than  in  Children,  and  in 
Cases  of  Catarrhal  Laryngitis  than  in  Diphtheria— Indications  for  its  Need 
—If  too  long  delayed  (Edema  of  the  Lung  and  Blood-clotting  render  it 
Unsuccessful — Signs  of  those  Conditions— Loss  of  Keflex  Excitability  of 
the  Larynx  after  Tracheotomy. 

When  the  symptoms  of  laryngitis,  whether  in  a  child  or  in  an 
adult,  continue  and  increase  and  threaten  life,  or  when,  in  a 
case  of  diphtheria,  the  extension  of  the  disease  to  the  larynx 
causes  the  same  threatening  symptoms,  we  ought  to  have 
recourse  to  tracheotomy ;  and  by  this  operation  we  may  not 
unfrequently  save  a  life  which  must  otherwise  inevitably  be 
lost.  The  operation  is  more  frequently  successful  in  cases 
of  simple  catarrhal  laryngitis  than  in  diphtheria — for  the 
reason  that,  in  the  latter  disease,  the  exudation  often  extends 
into  the  trachea  and  bronchi ;  so  that  an  artificial  opening  in 
the  windpipe  does  not  counteract  the  cause  of  the  apncea.  It 
is  more  frequently  successful  in  adults  than  in  children,  and 
more  frequently  in  older  than  in  very  young  children.  In 
adults,  I  have  rarely  failed  to  save  life  by  the  timely  perform- 
ance of  tracheotomy ;  but  in  children  1  have  rarely  suc- 
ceeded. In  very  young  children  the  trachea  is  so  small  that 
it  is  scarcely  possible  to  introduce  a  metal  tube ;  and  the 
operation  is,  therefore,  impracticable.  The  youngest  child 
that  I  have  seen  saved  by  tracheotomy  was  one  about  2 
years  old,  who,  while  suffering  from  inflammatory  croup,  was 
operated  on  by  Sir  W.  Fergusson. 

Excluding  those  cases  in  which  the  operation  is  impossible 
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on  account  of  the  small  size  of  the  trachea,  the  principles 
which  should  guide  us  in  our  determination  to  resort  to 
tracheotomy  are  the  same,  whether  the  patient  be  a  child  or 
an  adult. 

In  general  terms,  then,  it  may  be  stated  that,  when  in 
spite  of  prompt  and  judicious  treatment,  the  obstruction  in 
the  larynx  and  the  consequent  dyspnoea  continue  and  increase, 
and  when  there  is  commencing  lividity  of  the  lips  and  face, 
the  time  for  tracheotomy  has  arrived.  When  a  laryngoscopy 
examination  is  practicable,  and  when,  by  this  means,  we  dis- 
cover such  an  amount  of  structural  change  within  the  larynx 
as  must  obviously  require  several  days,  and  perhaps  even 
weeks,  for  its  removal,  the  necessity  for  the  operation  will  be 
still  more  apparent. 

In  considering  the  question  of  tracheotomy,  it  must  con- 
tinually be  borne  in  mind  that,  if  the  operation  be  too  long 
deferred,  although  it  may  remove  the  distressing  sense  of 
constriction  in  the  throat,  it  will  not  save  the  patient's  life. 
The  reason  is,  that  a  prolonged  partial  apncea  gradually  in- 
duces a  condition  of  lung  and  of  pulmonary  artery  which  is 
irremediable  and  fatal. 

The  order  of  events  appears  to  be  this.  The  obstruction  in 
the  larynx  limits  the  supply  of  air  to  the  lungs ;  the  blood. in 
the  pulmonary  capillaries  is  imperfectly  aerated  ;  and  some 
partially  aerated  blood  passes  on  into  the  systemic  arteries. 
At  the  same  time,  the  minute  pulmonary  arteries,  by  their  con- 
traction, lessen  the  supply  of  blood  to  the  pulmonary  capillaries 
in  proportion  to  the  limited  access  of  air.  This  contraction 
of  the  minute  arteries  is  doubtless  called  into  action  by  a 
nervous  influence  transmitted  from  the  capillaries.  A  message 
is  telegraphed  back  to  the  arterial  stopcocks,  requiring  a 
diminished  supply  of  blood,  so  long  as  the  respiratory  change  s 
are  partially  suspended.  The  blood,  therefore,  accumulates 
in  the  trunks  of  the  pulmonary  artery,  in  the  right  side  of  the 
heart,  and  in  the  systemic  veins.  The  distension  of  the  super- 
ficial veins  renders  the  lips  and  the  skin  more  or  less  livid  ; 
while  the  retrograde  engorgement  of  the  bronchial  veins  and 
capillaries,  which  belong  to  the  systemic  venous  system,  re- 
sults in  a  serous  effusion  into  the  bronchial  tubes.  This  serous 
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exudation  gravitates  towards  the  bases  of  the  lungs,  filling  the 
air-cells  and  smaller  tubes,  and  thus  still  further  impeding 
respiration.  Meanwhile,  the  slowly  moving,  partially  stag- 
nating blood  in  the  pulmonary  artery  becomes  more  and 
more  viscid,  'and  at  length  partially  coagulates.  Hence,  on 
post-mortem  inspection,  fibrinous  coagula,  which  had  evidently 
been  in  process  of  formation  for  several  hours  before  death, 
are  often  found  in  the  pulmonary  artery.  A  state  of  partial 
apncea,  therefore,  exceeding  a  certain  limit  in  degree  and 
in  duration,  results  in  oedema  of  the  lung,  and  coagulation  of 
blood  in  the  partially  obstructed  pulmonary  artery ;  and  these 
changes  in  the  lung  and  in  the  artery  may,  alone,  suffice  to 
destroy  life.  Tracheotomy,  then,  to  be  successful  in  rescuing 
the  patient  from  fatal  apncea,  must  be  resorted  to  before  the 
lungs  have  become  highly  cedematous,  and  before  the  blood  in 
the  pulmonary  artery  has  lost  its  fluidity. 

When  the  laryngeal  obstruction  has  been  of  recent  origin 
and  rapid  in  its  course,  it  is  the  more  likely  that  life  may  be 
saved  by  the  prompt  performance  of  tracheotomy ;  but,  when 
urgent  dyspnoea  has  been  of  long  duration,  there  will  always 
be  reason  to  fear  that  the  lung  and  the  blood  in  the  pulmo- 
nary artery  may  have  passed  into  the  condition  which  I  have 
described. 

We  may  sometimes  obtain  more  positive  evidence  as  to  the 
cedematous  condition  of  the  lungs.  There  may  be  dulness  on 
percussion  over  the  lower  lobes  of  the  lungs,  and  a  fine  moist- 
crepitation  over  the  same  extent.  As  a  rule,  however,  when 
there  is  great  obstruction  in  the  larynx,  auscultation  teaches 
us  little  as  to  the  condition  of  the  lungs.  The  loud  laryngeal 
stridor  completely  masks  the  pulmonary  sounds  ;  which,  be- 
sides, are  very  feeble,  in  consequence  of  the  small  volume  and 
force  of  the  tidal  air  in  the  lungs. 

We  may  suspect  that  the  blood  in  the  pulmonary  artery 
is  coagulating,  when,  with  increasing  dyspnoea,  there  is  a 
combination  of  pallor  and  lividity  of  the  skin  and  hps,  with 
extreme  feebleness  of  the  pulse.  The  lividity  is  a  result  of 
over-distension  of  the  systemic  veins,  while  the  pallor  and 
the  pulselessness  are  due  to  a  corresponding  emptiness  of  the 
arteries ;  the  venous  fulness  on  the  one  hand,  and  the  arterial 
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emptiness  on  the  other,  being  direct  results  of  the  obstruction 
in  the  pulmonary  artery. 

I  have  nothing  to  say  as  to  the  mode  of  performing  the 
operation  of  tracheotomy.  That  is  a  purely  surgical  question, 
with  which  I  do  not  meddle.  But  I  must  insist  upon  the 
importance  of  keeping  the  air  of  the  room  warm  and  moist  so 
long  as  the  patient  has  to  breathe  through  the  opening  in  the 
trachea.  A  neglect  of  this  precaution  might  result  in  an 
attack  of  bronchitis  or  pneumonia. 

Another  point  which  deserves  notice  is  that,  while  a  patient 
is  breathing  through  the  artificial  opening,  so  much  is  the 
reflex  excitability  of  the  larynx  lessened,  that,  during  deglu- 
tition, liquids  sometimes  enter  the  larynx,  and  then  escape 
through  the  canula.  This  may,  to  some  extent,  be  prevented 
by  directing  the  patient  to  close  the  tube  with  his  finger 
during  the  act  of  deglutition. 

A  gentleman  suffering  from  acute  catarrhal  laryngitis, 
whom  I  attended  with  Mr.  Heckstall  Smith  and  Dr.  Allfrey, 
was  rescued  from  impending  suffocation  by  tracheotomy  per- 
formed by  the  latter  gentleman.  While  he  was  still  breathing 
through  the  tube,  he  one  day  got  a  piece  of  bone  into  his  larynx, 
from  the  soup  that  he  was  drinking.  The  foreign  body  caused 
him  much  annoyance  until  it  was  expelled  by  a  cough.  The 
patient  completely  recovered,  and  returned  to  his  work  in 
India.  The  lesson  taught  by  this  and  other  cases  is  that, 
while  a  patient  is  breathing  through  an  artificial  opening  in 
his  windpipe,  unless  deglutition  be  performed  with  care,  the 
food  may  1  go  the  wrong  way,'  and  either  lodge  in  the  larynx, 
or,  passing  through  the  larnyx,  it  may  enter  the  bronchial 
tubes. 


The  physical  conditions  which  result  in  the  thickening 
and  coagulation  of  the  blood  during  prolonged  apncea  arc 
explained  in  Chapter  III. 
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CHAPTEE  XXIV. 

CLINICAL  LECTUEE  ON  SPASM  OF  THE  LAEYNX.1 

Case  of  Hysterical  Laryngismus— Effect  of  Chloroform  and  Chloral— Classifi- 
cation of  Cases  of  Laryngeal  Spasm— The  Value  of  Chloral  as  a  Kemedy— 
Aneurysm  of  the  Aorta  pressing  on  one  Pneumogastric  Nerve  and  causing 
Laryngeal  Spasm— Fatal  Spasm  of  the  Larynx  from  Pressure  of  a  Cancer- 
ous Tumour  involving  the  Pneumogastric  Nerves— The  Diagnostic  Value 
of  the  Laryngoscope. 

Gentlemen, — We  have  recently  had  in  the  hospital  a  woman 
who,  at  the  time  of  her  admission,  presented  symptoms  which 
a  careless  observer  might  have  supposed  to  indicate  the 

existence  of  laryngitis.   H.  W  ,  aged  24,  unmarried,  and 

having  no  regular  employment,  was  admitted  on  March  1. 
She  said  that  a  fortnight  ago  her  breathing  suddenly  became 
noisy  and  difficult,  and  her  voice  feeble ;  these  symptoms  con- 
tinued until  the  time  of  her  admission.  I  saw  her  in  the 
laryngoscope-room  before  her  admission.  She  was  breathing 
hurriedly,  about  thirty  times  in  a  minute ;  both  inspiration 
and  expiration  were  attended  with  loud  stridor  ;  her  voice  was 
feeble  and  whispering.  The  fact  that  the  breathing  was 
hurried  indicated  that  the  laryngeal  symptoms  were  nervous, 
and  not  the  result  of  organic  disease.  "When  structural  disease 
within  the  larynx  impedes  the  entrance  of  air,  the  respiration 
is  slow  and  laborious  as  well  as  stridulous.  With  the  aid  of 
the  laryngeal  mirror,  I  immediately  got  a  good  view  of  her 
larynx,  which  I  found  free  from  redness,  swelling,  or  other 
structural  change ;  but  I  saw  that  by  an  irregular  action  of 
the  muscles  the  glottis  was  partially  closed  during  inspiration  ; 
hence  arose  the  laryngeal  stridor.  She  told  us  that  on  several 
occasions  during  the  last  seven  years  she  had  suffered  from 
similar  attacks,  lasting  from  one  to  six  weeks.    She  had  also 

1  British  Medical  Journal,  May  6,  1871. 


898  SPASM  OF  THE  LARYNX  [chap. 

experienced  other  symptoms  of  a  nervous  character.  Thus 
four  and  a  half  years  ago,  she  had  partial  loss  of  power  in  the 
left  arm,  which  continued  for  some  weeks,  and  then  gradually 
passed  away.  Two  years  later,  she  had  a  similar  affection  of 
the  right  leg,  for  which  she  was,  after  some  time,  admitted 
here  under  my  care.  She  gradually  regained  power  in  her 
leg,  but  even  now  it  is  somewhat  weaker  than  the  other  leg. 

From  this  history  it  is  evident  that  our  patient  is  of 
hysterical  temperament,  and  there  could  be  little  doubt  that 
her  laryngeal  symptoms  were  the  result  of  spasm.  In  order 
to  test  this  still  further,  we  put  her  under  the  influence  of 
chloroform ;  and  we  found,  as  we  anticipated,  and  as  we  have 
before  seen  in  similar  cases,  that,  as  soon  as  the  chloroform 
took  effect,  the  breathing  became  quiet  and  entirely  free  from 
stridor.  The  obstruction  in  the  larynx,  having  been  the  result 
of  muscular  spasm,  was  entirely  removed  by  the  relaxing 
influence  of  the  chloroform.  We  now  sent  her  into  the  ward 
and  prescribed  ten  grains  of  chloral  every  six  hours.  After 
she  had  taken  a  few  doses  of  the  medicine,  the  breathing 
became  quiet  and  the  stridor  ceased.  After  the  cessation  of 
the  laryngeal  spasm  and  stridor,  her  voice  remained  feeble 
and  whispering ;  she  had  hysterical  aphonia.  For  this  symp- 
tom we  galvanised  the  larynx.  The  first  application  of  gal- 
vanism did  not  restore  the  voice ;  after  the  second  sitting  the 
voice  returned  for  a  few  hours,  but  again  it  became  a  mere 
whisper ;  and  it  was  not  until  after  a  third  and  fourth  appli- 
cation of  the  galvanism  that  the  voice  was  permanently 
restored  to  its  natural  tone  and  strength. 

In  some  cases  of  nervous  aphonia  the  galvanic  stimulus 
instantly  restores  the  voice.  The  day  on  which  this  patient 
was  admitted  a  young  woman  applied  to  us  on  account  of  loss 
of  voice,  which  had  continued  for  six  weeks.  Seeing  that  her 
larynx  was  quite  healthy,  we  applied  galvanism ;  she  uttered 
a  loud  scream,  and  on  the  instant  her  voice  was  restored. 

Now  let  me  remind  you  that  cases  of  spasm  of  the  larynx 
arrange  themselves  in  various  groups. 

1.  There  are  the  cases  of  hysterical  laryngismus,  of  which 
our  patient,  H.  W  ,  affords  a  good  illustration. 

2.  We  have  laryngismus  stridulus,  or  crowing  inspiration 
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of  children,  closely  allied  to  which  is  the  laryngeal  spasm 
associated  with  the  epileptic  cry  and  convulsion. 

3.  Laryngeal  spasm,  the  result  of  pressure  on  the  pneu- 
mogastric  nerve  or  its  recurrent  branch  by  an  aneurism  or 
other  tumour  in  the  neck  or  within  the  chest. 

4.  Lastly,  laryngeal  spasm  may  result  from  direct  irrita- 
tion of  the  larynx  by  the  presence  of  a  foreign  body,  by  the 
inhalation  of  irritating  gases  or  dust,  or  by  inflammation  of 
its  mucous  membrane.  Much  of  the  distress  which  results 
from  catarrhal  laryngitis  in  persons  of  nervous  excitable  tem- 
perament, and  especially  in  children,  is  a  result  of  laryngeal 
spasm. 

Amongst  the  remedies  for  spasm  of  the  larynx,  from 
whatever  cause  arising,  chloral  occupies  a  foremost  place.  Its 
operation  is  similar  to  that  of  the  vapour  of  chloroform,  .but 
it  has  the  advantage  of  a  much  more  durable  action,  so  that 
by  regulated  doses  the  patient  may  be  kept  continuously 
under  its  influence.  Choral  is  not  only  the  best  antidote  for 
the  purely  spasmodic  affections  of  the  larynx,  such  as  hys- 
terical laryngismus,  and  the  laryngismus  stridulus  of  children, 
but  also,  combined  with  other  remedies,  for  the  spasm  which 
often  complicates  and  aggravates  laryngitis.  In  cases  of  in- 
flammatory croup,  the  combination  of  chloral  with  ipecacuanha 
is  most  beneficial.  As  yet  I  have  had  no  opportunity  of  giving 
chloral  in  a  case  of  spasm  excited  by  pressure  on  the  pneumo- 
gastric  nerve,  but  even  in  these  painful  cases  it  will  probably 
be  found  useful  as  a  palliative. 

The  case  of  aneurysm  from  which  the  specimen  on  the 
table  is  taken  occurred  before  we  had  learnt  the  therapeutic 

value  of  chloral.   J.  H  ,  aged  31,  a  hawker,  of  intemperate 

habits,  was  admitted  under  my  care  on  June  16,  1863. 
About  seven  weeks  before,  he  first  experienced  a  sensation  of 
stoppage  in  his  throat,  and  lost  his  voice.  These  throat- 
symptoms  continued  until  the  time  of  his.  admission.  For 
eight  days  prior  to  admission  he  had  experienced  difficulty  in 
swallowing  solids.  The  symptoms  on  admission  were  cough, 
with  dyspnoea  and  loud  laryngeal  stridor,  hoarseness,  and 
difficulty  in  swallowing  solids.  On  laryngoscopic  examination, 
I  found  the  mucous  membrane  of  the  larynx  slightly  congested, 
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but  there  was  no  swelling,  the  arytenoid  cartilages  were  freely 
movable,  and  the  glottis  opened  wide  during  inspiration.  At 
the  time  of  the  examination  the  breathing  was  not  stridulous. 
It  was  evident,  from  this  examination,  that  the  laryngeal 
symptoms  were  not  the  result  of  laryngitis  or  of  other  structural 
disease  within  the  larynx.  Aneurysm  of  the  aorta  was  sus- 
pected and  carefully  sought  for ;  but  there  was  no  physical 
sign  of  aneurysm,  no  dulness  on  percussion,  no  pulsation  or 
abnormal  murmur,  and  the  pulse  at  the  two  wrists  was 
equal. 

On  the  18th,  two  days  after  his  admission,  he  brought  up 
a  few  mouthfuls  of  florid  blood. 

On  the  20th,  at  1.15  p.m.,  he  suddenly  became  faint,  and 
vomited  about  three-quarters  of  a  pint  of  florid  blood.  When 
I  saw  him  at  1.45  p.m.,  he  was  still  pale  and  faint,  as  if  from 
internal  haemorrhage.  No  more  blood  had  been  vomited,  but 
there  was  dulness  on  percussion  over  the  stomach,  and  it 
seemed  probable  that  the  stomach  was  becoming  filled  with 
blood.  He  continued  to  sink  gradually,  and  died  at  5  p.m. 
An  aneurysm  of  the  size  of  a  small  orange  was  found  at  the 
back  of  the  transverse  portion  of  the  arch  of  the  aorta.  The 
aneurysm  had  opened  into  the  oesophagus,  and  the  stomach 
was  full  of  blood.  The  left  pneumogastric  nerve  passed  in 
front  of  the  aneurysm,  and  was  somewhat  flattened  by  pressure, 
while  the  recurrent  branch  passed  behind  the  tumour  in  its 
course  upwards  to  the  larynx.  The  appearances  are  well 
preserved  in  the  preparation  before  you. 

Many  years  ago,  I  was. asked  by  a  friend  to  examine  the 
body  of  a  man  who  died  of  what  was  believed  to  have  been 
acute  laryngitis.  I  found  the  larynx  quite  healthy,  but  in  the 
anterior  mediastinum  there  was  a  cancerous  tumour,  which 
involved  the  pneumogastric  nerves.  The  laryngeal  symptoms 
had  been  the  result  of  spasm,  and  not  of  inflammation. 

Before  the  introduction  of  the  laryngoscope,  it  was  often 
difficult  and  sometimes  impossible  to  distinguish  between  the 
various  forms  of  spasm  and  of  structural  disease  within  the 
larynx  ;  now,  with  the  aid  of  the  mirror,  we  rarely  have  either 
doubt  or  difficulty  in  the  diagnosis  of  this  important  class  of 
diseases. 
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CHAPTEE  XXV. 

ON  THE  LARYNGEAL  SYMPTOMS  WHICH  RESULT  FROM  THE 
PRESSURE  OF  AN  ANEURYSMAL  OR  OTHER  TUMOUR  UPON  THE 
VAGUS  AND  RECURRENT  NERVES.1 

Two  Cases  of  Bilateral  Palsy  of  the  Laryngeal  Muscles  from  the  Pressure  of 
an  Aneurysm  on  the  Trunk  of  one  Vagus— Theoretical  Explanation— Ke- 
sults  of  Electrical  Stimulation  of  the  Laryngeal  Nerves  -  Contrasted  Eesults 
of  Pressure  on  one  Vagus  and  on  one  Eecurrent  Nerve — Question  of 
Tracheotomy— Summary  of  Conclusions— Dr.  Weir  Mitchell  and  Dr.  More- 
house on  the  Laryngeal  Nerves  of  the  Turtle. 

Amongst  the  practical  gains  which  have  resulted  from  the 
use  of  the  laryngoscope,  one  of  the  greatest  has  been  the  in- 
creased facility  which  the  inspection  of  the  living  larynx  has 
afforded  for  investigating  the  results  of  disease  implicating 
the  vagus  and  recurrent  nerves. 

The  main  object  of  the  present  communication  is  first  to 
demonstrate  and  then  to  explain  the  fact,  that  bilateral  spasm 
and  bilateral  palsy  of  the  intrinsic  muscles  of  the  larynx  may 
result  from  the  pressure  of  an  aneurysm  or  other  tumour  on 
the  vagus  nerve  of  one  side  only. 

Two  cases  of  bilateral  palsy  of  the  larynx,  with  an  aneurysm 
pressing  on  one  vagus  and  recurrent  nerve,  have  recently 
been  recorded :  one  by  Dr.  Baurnler,  in  the  twenty-third 
volume  of  the  Pathological  Transactions;  the  other  by  myself, 
m  the  twenty-fourth  volume  of  the  same  Transactions.  My 
own  case 2  was  that  of  a  man  45  years  of  age,  who  for 
several  months  had  been  suffering  from  stridulous  and  diffi- 
cult breathing,  the  voice  being  feeble  but  tolerably  clear. 

From  vol.  lviii.  of  the  Mcdico-Chirurgical  Transactions,  published  by  the 
Boyal  Medical  and  Chirurgical  Society  of  London. 
2  Path.  Trans.,  xxiv.  p.  42. 
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Looking  into  his  larynx  with  the  mirror,  I  saw  the  vocal  cords 
of  their  natural  colour,  nearly  touching  each  other  in  the 
middle  line,  and  nearly  motionless.     There  was  a  slight 
approximation  of  the  cords  during  vocalisation.    During  in- 
spiration the  glottis  did  not  expand  as  in  the  normal  state, 
but,  on  the  contrary,  the  cords  appeared  to  he  pressed  nearer 
together  by  the  inspiratory  current  of  air,  while  in  expiration, 
again,  the  cords  were  slightly  pushed  apart  by  the  outgoing 
stream  of  air.    No  swelling  or  other  structural  change  with- 
in the  larynx  was  visible.    There  was  dulness  on  percussion 
over  the  manubriwm  stemi — an  impulse  was  heard  there  at 
each  systole  of  the  heart,  and  an  impulse  was  felt  by  the 
ends  of  the  fingers,  when  firmly  pressed  against  the  bone. 
The  patient  stated  that  eighteen  months  before,  he  had  sud- 
denly become  hoarse  while  talking  to  a  friend  ;  the  feebleness 
of  voice  had  continued,  and  the  breathing  had  gradually  be- 
come difficult  and  attended  with  a  noise  in  the  throat.  He 
had,  during  the  last  eleven  months,  been  an  out-patient  at  a 
special  throat  hospital,  where  he  had  been  treated  by  repeated 
local  applications  to  the  interior  of  the  larynx.    For  some 
months  past  the  breathing  had  become  so  difficult,  especially 
when  lying  down  at  night,  that  he  had  been  unable  to  sleep 
for  more  than  a  few  minutes  at  a  time.    I  came  to  the  con- 
clusion that  the  intrinsic  muscles  of  the  larynx  on  both  sides 
were  paralysed  by  the  pressure  of  an  aneurysm  of  the  aorta  on 
one  or  both  recurrent  nerves.1 

During  the  first  night  after  his  admission  into  the  hospital 
he  got  no  sleep,  and  several  times  he  appeared  to  be  on  the 
verge  of  suffocation.  The  following  day  Sir  William  Fergusson, 
at  my  request,  performed  tracheotomy.  The  operation  af- 
forded immediate  and  great  relief,  and  the  next  night  the 
patient  slept  for  several  hours.  He  had  been  greatly  ex- 
hausted by  the  long- continued  dyspnoea  and  deprivation  of 
sleep.  Two  days  afterwards,  symptoms  of  pleuro-pneumonia 
set  in,  and  he  died  on  the  fourth  day  after  the  operation.  An 
aneurysm  about  the  size  of  an  orange  projected  backwards 

1  The  close  approximation  of  the  cords  was  the  result  of  the  paralysis  of 
the  abductors— the  posterior  crico-arytrenoid  muscles— while  the  feebleness  of 
voice  was  due  to  the  weakening  of  the  tensors  and  adductors. 
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from  the  transverse  aorta.  The  left  vagus  nerve  passed  in 
front  of  the  aneurysm,  and  was  closely  involved  in  its  wall  ; 
the  left  recurrent  passed  round  and  behind  the  tumour,  where 
it  was  compressed  and  atrophied,  and  nearly  lost  in  the  wall 
of  the  aneurysm.  There  were  some  enlarged  lymphatic  glands 
near  the  right  recurrent,  but  the  nerve  was  not  pressed  upon 
or  even  touched  by  these  glands,  and  both  it  and  the  right 
vagus  appeared  quite  normal.1 

My  friend  and  colleague  Dr.  Curnow  did  me  the  favour  to 
dissect  out  the  nerves  and  muscles  of  the  larynx,  and  he 
reported  as  follows  : — '  The  laryngeal  muscles  on  the  left  side 
are  decidedly  atrophied ;  those  on  the  right  side  are  somewhat 
larger,  but  I  am  inclined  to  think  them  atrophied  also.' 

In  Dr.  Baiimler's  case,2  with  the  physical  signs  of  aneu- 
rysm of  the  innominate  artery,  there  was  dyspnoea  with  loud 
laryngeal  stridor  and  aphonia.  The  laryngoscope  showed 
complete  immobility  of  the  right  vocal  cord,  with  immobility, 
almost  as  complete,  of  the  left  cord.  After  death,  which  oc- 
curred from  increasing  dyspnoea,  the  right  vagus  was  found 
flattened,  and  in  one  place  almost  lost  in  the  wall  of  an  aneu- 
rysm of  the  innominata ;  the  recurrent  branch  was  also  flat- 
tened and  thinner  than  that  on  the  left  side.  The  left  vagus 
and  recurrent  appeared  perfectly  normal  everywhere.  The 
intrinsic  muscles  of  the  larynx  were  very  pale  and  flabby,  and 
there  was  no  appreciable  difference  in  the  bulk  of  the  muscles 
on  the  two  sides.  The  microscope  showed  granular  degenera- 
tion of  the  muscles  on  both  sides  to  an  almost  equal  extent. 

Dr.  Baiimler  mentions  first  amongst  the  points  of  interest 
in  this  case  4  the  absence  of  changes  in  the  left  recurrent, 
although  during  life  the  corresponding  muscles  showed,  on 
laryngoscopy  examination,  very  great  impairment  of  their 
function.' 

In  both  these  cases  of  aneurysm  the  fact  of  bilateral  palsy 
of  the  larynx  was  ascertained  by  a  careful  and  thorough  laryn- 
goscopic examination  during  life ;  in  both  cases  the  laryngeal 
obstruction  was  greater  than  an  affection  of  the  muscles  on 
one  side  only  would  account  for;  in  both  cases  the  post- 

1  The  preparation  is  in  the  museum  at  King's  College. 
•  Path.  Trans.,  xxiii.  p.  OG. 
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mortem  examination  was  made  with  the  expectation  of  finding 
that  the  recurrent  nerve  on  both  sides  had  been  injured,  but 
in  both  instances  it  was  found  that  the  vagus  and  recurrent 
on  one  side  only  had  been  compressed ;  and,  lastly,  in  both 
cases  the  intrinsic  muscles  of  the  larynx  on  both  sides  had 
undergone  atrophic  changes.  In  my  own  case  the  muscular 
atrophy  was  greater  on  the  side  of  the  compressed  nerve,  but 
in  Dr.  Baumler's  case  the  wasting  of  the  muscles  appeared  to 
be  equal  on  the  two  sides.1 

For  a  long  time  the  bilateral  palsy  of  the  larynx  which 
unquestionably  existed  in  these  two  cases  appeared  to  me  in- 
explicable ;  and  I  often  discussed  it  with  my  physiological 
friends,  without  obtaining  a  satisfactory  explanation  ;  but  at 
length  it  occurred  to  me  to  suggest  the  following  interpreta- 
tion of  the  phenomena.2 

The  aneurysm  in  each  case  compressed,  not  only  the  recur- 
rent branch,  but  also  the  trunk  of  the  vagus ;  it  seems,  there- 
fore, not  improbable  that  while  the  muscles  on  one  side  of 
the  larynx  were  paralysed  by  direct  pressure  on  the  recurrent 
branch  on  that  side,  the  paralysis  on  the  other  side  was  the 
result  of  a  centripetal  irritation  of  the  trunk  of  the  vagus, 
acting  on  the  nervous  centre,  and  through  it  upon  the  nerve- 
supply  to  the  laryngeal  muscles  on  the  opposite  side ;  so  that 
the  palsy  on  one  side  was  direct,  while  that  on  the  other  side 
was  the  result  of  a  reflex  influence.3 

I  now  proceed  to,  adduce  in  support  of  this  theory  such 
facts  and  arguments  as  I  have  been  able  to  gather  from 
clinical  observation,  and  from  the  results  of  experiments  on 
living  animals. 

It  is  an  unquestionable  fact  that  the  intrinsic  muscles  of 

1  Later  researches  have  shown  that  it  would  have  been  of  interest  to  ascer- 
tain whether  the  atrophy  of  the  abductors  was  greater  than  that  of  the  other 
laryngeal  muscles. 

2  British  Medical  Journal,  June  27,  1874. 

3  Since  the  publication  of  these  two  cases  there  have  been  recorded  three 
others  in  which  pressure  upon,  or  injury  of  one  vagus  has  caused  bilateral 
palsy  of  the  laryngeal  muscles— one  case  by  Dr.  McCall  Anderson  (Edinburgh 
Medical  Journal,  July  1881),  one  by  Dr.'  Whipham  (Path.  Trans.,  vol.  xxxiii. 
p.  82.),  and  a  third  by  Professor  Sommcrbrodt  (Berliner  Iclin.  Wochmschr.,  No. 
50,  1882).  In  this  case  the  left  vagus  was  injured  by  tincture  of  iodine  injected 
into  a  strumous  tumour  in  the  neck. 
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the  larynx  are  in  a  pre-eminent  degree,  bilateral  in  their  action. 
Everyone  who  has  inspected  the  living  larynx  knows  how 
absolutely  impossible  it  is,  in  the  normal  condition,  to  move 
one  vocal  cord  without,  at  the  same  time,  moving  the  other  to 
an  equal  extent. 

According  to  Dr.  Broadbent's  ingenious  and  well-known 
hypothesis,  the  muscles  which  thus  act  bilaterally  must  have 
their  central  nerve  nuclei  so  closely  connected  by  commissural 
fibres  that  the  muscles  of  each  side  receive  their  nerve  supply 
from  both  sides  of  the  brain,  in  proportion  to  the  completeness 
of  then-  bilateral  action.  The  muscles  of  the  larynx,  which, 
are  in  an  especial  degree  bilateral  in  their  action,  in  accordance 
with  this  hypothesis,  must  be,  on  either  side,  equally  connected 
with  both  sides  of  the  nervous  centre.  The  central  commis- 
sural connection  between  the  nerves  supplying  the  larynx  is 
not  a  mere  hypothesis  or  a  physiological  inference,  but  a 
demonstrated  anatomical  fact.  Dr.  Lockhart  Clarke  in  his 
elaborate  paper  '  On  the  Intimate  Structure  of  the  Brain  ' 1  has 
described  and  figured  some  of  the  fibres  of  origin  of  the  spinal 
accessory  nerve,  decussating  in  three  places  across  the  median 
line  of  the  medulla  oblongata,  and  thus  connecting  the  spinal 
accessory  nuclei  of  the  opposite  sides.  The  spinal  accessory 
nerve  is  known  to  be  the  source  of  the  motor  fibres  in  the 
laryngeal  branches  of  the  vagus ;  and  in  the  structural  arrange- 
ment thus  demonstrated  by  Dr.  Clarke,  whereby  the  spinal 
accessory  nuclei  of  the  two  sides  are  brought  into  close  union 
with  each  other,  we  appear  to  have  the  explanation  of  the 
normal  bilateral  action  of  the  laryngeal  muscles.  This  com- 
missural union  of  the  nerve  nuclei  of  bilaterally  acting  muscles 
explains  certain  well-known  pathological  phenomena. 

1.  As  Dr.  Broadbent  has  shown,  it  explains  the  fact  that 
in  cases  of  hemiplegia  resulting  from  a  lesion  of  one  hemi- 
sphere of  the  brain,  the  muscles  which  act  bilaterally  are  not 
paralysed.  The  reason  is,  that  although  the  motor  influence 
from  one  side  of  the  brain  to  these  muscles  is  cut  off  or  les- 
sened, the  motor  influence  from  the  other  side  reaches  the 
commissural  centre,  and  thence  passes  to  the  muscles  on  both 
sides.    Dr.  Broadbent  explains  it  thus :   '  If  the  centre  of 

1  Philosophical  Transactions,  18G8,  Part  I.  pp.  272,  273. 
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volitional  action  on  one  side  is  destroyed,  or  one  channel  of 
motor  power  is  cut  across,  the  other  will  transmit  an  impulse 
from  the  motor  centre,  and  this  will  be  communicated  to  the 
nerves  of  the  two  sides ;  equally  if  the  fusion  of  the  two  nuclei 
is  complete,  and  there  will  be  no  paralysis ;  more  or  less  im- 
perfectly to  the  nerve  of  the  affected  side  if  the  transverse  con- 
nection between  it  and  its  fellow  is  not  so  perfect,  in  which 
case  there  will  be  a  corresponding  degree  of  paralysis.' 1 

The  connection  between  the  central  origin  of  the  nerves 
supplying  the  laryngeal  muscles  must  be  most  intimate ;  for 
in  cases  of  hemiplegia,  the  result  of  a  lesion  of  one  cerebral 
hemisphere,  however  complete  may  be  the  palsy  of  the  arm 
and  leg,  the  muscles  of  the  larynx  appear  to  be  quite  un- 
affected by  the  paralysing  influence.  The  voice,  as  a  rule,  is 
unchanged  in  these  cases ;  and  the  laryngoscope  shows  an 
equally  unimpeded  movement  of  the  cartilages  and  the  vocal 
cords  on  both  sides.  In  all  cases  of  unilateral  palsy  of  the 
laryngeal  muscles  the  paralysing  lesion  must  be  below  the 
junction  of  the  nerve  nuclei.2 

2.  It  is  evident  that  the  commissural  union  of  the  nerve 
nuclei,  which  explains  the  escape  of  bilaterally-acting  muscles 
from  palsy,  in  cases  of  hemiplegia  resulting  from  unilateral 
brain  disease,  renders  these  associated  muscles  liable  to  spasm 
when  a  morbid  motor  influence  proceeds  from  either  side  of 
the  nervous  centre.  Thus,  in  cases  of  hemispasm— spasm, 
that  is,  of  one  arm  and  leg,  starting  from  a  lesion  of  one  cere- 
bral hemisphere— the  bilaterally-acting  muscles  of  the  chest 
and  abdomen  on  both  sides  are  liable  to  be,  and  are  in 
fact,  spasmodically  affected;  so  the  epileptic  cry  which  is 
sometimes  heard  at  the  commencement  of  a  convulsive  attack, 
is  a  result  and  a  proof  of  bilateral  spasm  of  the  larynx.  In 
these  cases  the  morbid  motor  influence  reaches  the  commis- 

1  British  and  Foreign  Medico -Chimrgical  Review,  April,  1866. 

*  The  researches  of  Krause  and  of  Semon  and  Horsley  on  the  phonatory 
centres  in  the  cortex  have  since  corroborated  this  theory ;  inasmuch  as  they  have 
shown  that  there  is  an  independent  representation  of  the  phonatory  function 
in  each  of  the  two  hemispheres.  I  have  reason  to  believe  that  my  theoretical 
explanation  of  bilateral  palsy  of  the  laryngeal  muscles  in  the  cases  under  con- 
sideration is  now  accepted  as  satisfactory  by  the  leading  laryngologists  through- 
out the  world. 
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sural  fibres,  and  thence  passes  to  the  nerves  and  muscles  on 
both  sides.  Thus  the  same  commissural  union  which  protects 
bilaterally-acting  muscles  from  the  paralysing  influence  of  a 
one-sided  brain  lesion,  renders  them  liable  to  be  implicated 
in  convulsive  attacks  resulting  from  a  disease  on  either  side 
of  the  brain. 

3.  It  is  obvious  that,  if  the  nerve  nuclei  and  the  commis- 
sural fibres  which  connect  them  become  diseased,  bilateral 
palsy  may  result.  And  this  is  what  probably  happens,  as  a 
result  of  a  morbific  influence  conveyed  to  the  nerve  centres, 
when  the  trunk  of  one  vagus  has  been,  for  a  long  time,  irritated 
by  the  pressure  of  an  aneurysm  or  other  tumour. 

Many  cases  are  recorded — I  have  myself  seen  several — in 
which  a  tumour,  aneurysmal  or  cancerous,  pressing  on  one 
recurrent  nerve,  has  caused  unilateral  palsy  of  the  intrinsic 
muscles  of  the  larynx.  The  explanation  of  these  cases  is 
obvious.  The  conducting  power  of  the  efferent  nerve  is 
impaired  or  destroyed,  and,  as  a  necessary  result,  the  muscles 
on  that  side  are  paralysed.  It  is  equally  obvious  that 
pressure  on  one  recurrent  nerve  alone — a  nerve  which  is 
purely  motor,  and  distributed  only  to  the  muscles  on  its  own 
side — will  not,  either  directly  or  indirectly,  paralyse  the. 
muscles  on  the  opposite  side  of  the  larynx.  But  it  is,  to  say 
the  least,  extremely  probable  that  pressure  on  the  trunk  of 
one  vagus  may,  through  an  influence  conveyed  by  its  afferent 
fibres  to  the  nerve  centre,  produce  bilateral  palsy,  as  in  the 
two  cases  whose  histories  I  briefly  gave  at  the  commencement 
of  this  chapter ;  while  in  other  cases,  to  which  I  shall  hereafter 
refer,  bilateral  spasm  of  the  larynx  may  be  excited  through 
the  same  nervous  channels. 

It  occurred  to  me  that  some  light  might  be  thrown  upon 
this  subject  by  experiment ;  and  my  friend  and  former  col- 
league, Professor  Rutherford,  did  me  the  favour  to  perform 
some  experiments  on  living  rabbits,  with  results  which  I 
will  now  briefly  describe.  In  all  the  experiments,  the  animal 
being  fixed  on  his  back,  the  larynx  and  trachea  were  exposed, 
and  the  anterior  wall  of  the  trachea  just  below  the  larynx 
was  cut  away,  so  that  the  glottis  could  readily  be  seen  from 
below. 
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The  superior  laryngeal  nerve  was  exposed  and  divided, 
and  its  central  end  was  stimulated  by  a  faradic  current;  the 
immediate  result  was  a  strong  bilateral  adduction  of  the  vocal 
cords ;  in  other  words,  the  glottis  was  spasmodically  closed. 
This  experiment  was  performed  several  times  on  four  rabbits, 
and  with  uniform  results.  After  we  had  performed  this 
experiment,  we  found  that  the  same  results  had  before  been 
obtained  by  other  experimenters ;  in  particular  by  Rosenthal,1 
and  by  Waller  and  Prevost.2  The  explanation  is  obvious — 
a  stimulus  is  sent  through  the  afferent  laryngeal  nerve  to 
the  centre,  and  thence  is  reflected  by  the  efferent  fibres  of 
the  two  vagi,  through  the  recurrent  branches,  to  the  mus- 
cles of  the  larynx  on  both  sides.  This  experiment,  then, 
affords  a  good  illustration  of  the  physiological  mechanism  of 
bilateral  spasm  resulting  from  unilateral  irritation. 

The  principle  is  probably  the  same,  whether  a  morbid 
motor  influence  passes  downwards  from  one  side  of  the  brain, 
or  upwards  through  the  afferent  fibres  of  one  vagus,  to  the 
common  centre  of  both  vagi. 

"When  the  recurrent  nerve  on  one  side  was  stimulated,  the 
vocal  cord  on  the  same  side  was  abducted,  while  the  opposite 
cord  was  unaffected. 

Another  experiment  consisted  in  cutting  across  the  trunk 
of  the  right  vagus  between  the  superior  and  the  recurrent 
laryngeal  nerves,  and  then  applying  the  electrical  stimulus 
to  the  lower  end  ;  the  result  was  abduction  of  the  vocal  cord 
on  that  side,  while  the  cord  on  the  opposite  side  remained 
motionless.  Rosenthal  found  that  this  experiment  performed 
on  a  cat  caused  unilateral  adduction  of  the  vocal  cord.3 
Whether  abduction  or  adduction  result  from  the  stimulation 
of  the  recurrent  or  the  distal  end  of  the  vagus  depends  pro- 
bably upon  the  relative  vigour  of  the  antagonistic  intrinsic 
muscles  of  the  larynx. 

When  the  central  end  of  the  right  superior  laryngeal  was 
stimulated  after  the  trunk  of  the  vagus  on  the  same  side  had 

1  Die  Athembcwcgungcn  unci  Hire  Bezichungcn  znm  Nervus  vagus,  Berlin, 

1802,  pp.  224,  225. 

-  Archives  dc  Physiologic,  tome  iii.  1870,  p.  19G. 
*  hoc.  cit.,  pp.  211,  212. 
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been  divided,  the  vocal  cord  on  the  opposite  (left)  side  was 
adducted  by  the  reflex  nervous  current,  while  the  cord  on  the 
same  side  remained  motionless,  in  consequence  of  the  efferent 
fibres  in  the  trunk  of  the  right  vagus  being  cut  across. 

When  the  central  end  of  the  divided  vagus  is  stimulated, 
the  result  is  not  adduction  of  the  opposite  vocal  cord,  as  when 
the  superior  laryngeal  is  irritated,  but  Eosenthal  observed 
that  the  diaphragm  and  other  inspiratory  muscles  are  made  to 
contract,  and  with  this  inspiratory  action  the  vocal  cord  is 
abducted.1  Waller  and  Prevost  also  obtained  the  same  results 
from  the  excitation  of  the  central  end  of  the  vagus.2 

These  experiments  serve  to  establish  two  general  prin- 
ciples :  — 

1.  Any  movement  of  the  larynx  which  results  from  sti- 
mulation of  the  afferent  fibres  or  branches  of  one  vagus  is 
bilateral,  except  that,  of  course,  division  of  the  trunk  of  the 
vagus  will  prevent  the  occurrence  of  the  reflex  action  on  that 
side. 

2.  Stimulation  of  the  efferent  fibres  of  one  vagus— the 
recurrent  branch  or  the  distal  end  of  the  divided  trunk — 
causes  movement  on  the  one  side  only  of  the  larynx. 

In  the  course  of  our  experiments  we  were  enabled  to  verify 
an  observation  made  long  since  by  Longet 3  —namely,  that  after 
the  intrinsic  muscles  of  the  laiynx  have  been  paralysed  by  the 
division  of  all  four  laryngeal  nerves,  the  glottis  is  closed  by 
the  compressing  action  of  the  inferior  and  middle  constrictors 
of  the  pharynx  during  the  act  of  deglutition.  When,  after  all 
the  laryngeal  nerves  are  divided,  the  action  of  the  constrictors 
of  the  pharynx  has  been  suspended  by  the  division  of  their 
fibres  on  one  side,  the  glottis  remains  motionless  during 
attempts  at  deglutition.  Electrical  stimulation  of  the  central 
end  of  the  superior  laryngeal  nerve  always  excites  the  act  of 
deglutition,  as  Waller  and  Prevost 4  have  especially  pointed 
out.  We  observed  distinctly,  as  a  result  of  such  stimulation, 
that  the  vocal  cords  moved  inwards  and  rapidly  closed  the 
glottis  before  the  slower  act  of  deglutition  had  commenced ; 

1  Rosenthal,  p.  214.  2  hoc.  cit,,  p.  196. 

3  Archives  Gi'ndralcs  de  MMccinc,  tome  xii.  1811,  p.  423. 
'  Archives  dc  Physiologic,  tome  iii.  1S70.  p.  185. 
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but  in  two  animals  Dr.  Rutherford  divided  the  constrictors  of 
the  pharynx  before  the  experiments  on  the  superior  laryngeal 
nerve  were  commenced ;  the  object  of  this  procedure  being  to 
enable  us  the  better  to  distinguish  the  closure  of  the  glottis 
by  the  constrictors  of  the  pharynx  during  the  act  of  degluti- 
tion, from  that  which  is  caused  by  the  intrinsic  muscles  of  the 
larynx.1 

It  is  impossible  by  any  experiment  upon  an  animal  to 
imitate  all  the  influences  which  are  in  operation  when  an 
aneurysm  is  gradually  but  constantly  compressing  the  vagus 
and  recurrent  nerve  in  the  human  subject ;  but  the  results  of 
the  various  experiments  to  which  reference  has  been  made, 
give  support  and  probability  to  the  theory  that  a  long- con- 
tinued irritation  of  the  trunk  of  one  vagus  may,  through  its 
afferent  fibres,  so  disturb  and  disorganise  the  common  centre 
of  the  two  vagi,  as  to  cause  either  bilateral  spasm  or  bilateral 
palsy  of  the  laryngeal  muscles. 

Reference  may  here  be  made  to  some  well-known  facts, 
illustrating  the  influence  of  a  peripheral  irritation  in  exciting 
pathological  changes  in  distant  parts  through  a  reflex  nervous 
influence. 

Cases  of  traumatic  tetanus  afford  one  good  illustration  of 
this.  A  foreign  body  hi  a  wound  may  not  only  excite  a  general 
spasm  of  the  muscles,  through  an  influence  conveyed  to  the 
spinal  cord,  and  thence  reflected  through  the  efferent  nerves 
to  the  muscles,  but  in  fatal  cases,  as  Dr.  Lockhart  Clarke  has 


1  During  the  last  few  years  the  results  of  electric  stimulation  of  the  laryn- 
geal nerves  have  been  studied  by  various  experimenters.  An  admirable  sum- 
mary of  the  results,  with  a  record  of  numerous  and  most  interesting  experiments 
of  their  own,  has  been  published  conjointly  by  Dr.  Felix  Semon  and  Mr.  Victor 
Horsley,  On  an  Apparently  Peripheral  and  Differential  Action  of  Ether  upon 
the  Laryngeal  Muscles,  1886.  The  authors  refer  to  the  results  obtained  by  the 
American  observers,  Dr.  Hooper  and  Dr.  Donaldson,  and  they  show  that  in 
conducting  those  experiments  there  are  many  difficulties  and  sources  of  error. 
The  results  obtained  from  animals  of  different  genera,  and  even  from  different 
individuals  of  the  same  genus,  vary  considerably.  The  opposite  results  of 
abduction  or  adduction  of  the  vocal  cord  when  the  recurrent  is  stimulated, 
depend  upon  the  strength  of  the  electric  current,  and  also  upon  the  depth  of 
the  narcotism  caused  by  etherisation.  They  conclude  by  expressing  their  hope 
that  they  have  made  clear  for  future  investigation  the  causation  of  some  of  the 
flinicullics. 
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demonstrated,  the  spinal  cord  is  found  to  have  undergone 
extensive  structural  changes. 

In  the  sixth  volume  of  the  Transactions  of  the  Clinical 
Society  I  have  published  a  case  in  which  a  piece  of  flint 
beneath  the  skin,  in  a  partially  healed  wound  on  the  cheek, 
excited  facial  neuralgia  with  facial  palsy  on  the  same  side,  and 
trismus.  These  results  of  a  reflex  nervous  influence  all  passed 
away  after  the  removal  of  the  foreign  body  which  had  unques- 
tionably been  their  exciting  cause.1 

During  the  passage  of  a  renal  calculus  through  the  ureter 
there  is  often  pain  in  the  testicle  on  the  same  side,  and  some- 
times there  is  inflammatory  swelling  of  the  painful  part.  I 
extract  the  following  from  Sir  James  Paget's  Swrgical  Patho- 
logy.— 'Whoever  has  worked  much  with  microscopes  may 
have  been  conscious  of  some  amount  of  inflammation  of  the 
conjunctiva  in  consequence  of  overwork.  Now,  the  stimulus 
exciting  this  inflammation  has  been  directly  applied  to  the 
retina  alone ;  and  I  have  often  had  a  slightly  inflamed  left 
conjunctiva  after  long  working  with  the  right  eye,  while  the 
left  eye  has  been  all  the  time  closed.  I  know  not  how  such 
an  inflammation  of  the  conjunctiva  can  be  explained,  except 
on  the  supposition  that  the  excited  state  of  the  optic  nerve  is 
transferred  or  communicated  to  the  filaments  of  the  nerves  of 
the  conjunctiva,  generating  in  them  such  a  state  as  interferes 
with  their  nutrition.' 

It  is  a  well-known  fact  that  a  foreign  body  lodged  in  one 
eyeball  may,  by  a  disturbing  influence  transmitted  through 
the  nerves  and  the  nervous  centre,  excite  destructive  disease 
in  the  other  eye ;  and  it  is  a  common  and  a  successful  prac- 
tice to  extirpate  the  primarily  injured  eyeball,  to  prevent  the 
induction  of  a  secondary  and  sympathetic  disease  in  its  fellow. 

The  more  intimate  the  nervous  connection  between  two 
parts,  the  greater  is  the  probability  that  disease  in  one  may 
excite  sympathetic  disorder  in  the  other;  the  probability, 
then,  is  very  great  that  irritation  of  the  trunk  of  one  vagus 
will  gradually  excite  functional  disorder,  and  even  structural 
change,  in  the  nervous  centre  and  in  the  associated  nerve  on 
the  opposite  side. 

1  For  the  history  of  this  case  see  Chapter  XVIII.  p.  883, 
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Clinical  observation  has  established  the  fact  that  laryngeal 
symptoms  of  some  kind  occur  in  a  large  proportion  of  cases 
of  aneurysm  of  the  transverse  aorta.  Dr.  Sibson  has  shown, 
in  his  elaborate  analysis  of  the  symptoms  of  aneurysm  of  the 
aorta,  that  in  cases  of  aneurysm  affecting  the  transverse  por- 
tion of  the  arch,  the  voice  or  cough  was  raucous  or  whispering, 
or  inspiration  was  stridulous  in  47"5  per  cent.1 

In  the  history  of  cases  of  aneurysm,  symptoms  are  com- 
monly attributed  to  pressure  on  the  recurrent  nerve,  which 
could  not  possibly  result  from  the  implication  of  that  nerve 
alone. 

The  recurrent,  be  it  remembered,  is  an  efferent  motor 
nerve.  When  galvanised,  as  we  saw,  muscular  contraction 
occurs  only  on  the  one  side  ;  no  reflex  bilateral  contraction 
occurs,  as  when  the  afferent  superior  laryngeal  nerve  is 
stimulated.  Pressure  on  one  recurrent  nerve  may  cause 
either  unilateral  spasm  or  unilateral  palsy  of  the  laryngeal 
muscles.  A  unilateral  palsy  of  the  laryngeal  muscles  may 
render  the  voice  somewhat  feeble,  but  it  does  not  narrow 
the  opening  of  the  glottis  sufficiently  to  seriously  impede  the 
breathing.  I  have  seen  a  considerable  number  of  cases  in 
which  the  laryngoscope  has  shown  unilateral  palsy  of  the 
larynx,  but  in  not  one  has  distress  of  breathing  been  occa- 
sioned thereby.  Dr.  Bristowe,  in  an  interesting  paper  in  the 
St.  Thomas's  Hospital  Reports,2  refers  to  two  cases  in  which 
unilateral  palsy  of  the  larynx  was  caused  by  the  implication 
of  one  recurrent  nerve  in  a  cancerous  tumour ;  but  he  states 
that  in  neither  case  '  was  there  a  trace  of  dyspnoea,  either 
persistent  or  paroxysmal.'  The  loud  laryngeal  stridor  and 
the  urgent  dyspnoea  which  so  frequently  result  from  aneurysms 
and  other  tumours  within  the  chest  may  be  due  to  one  of 
three  conditions — 1st,  bilateral  spasm  of  the  laryngeal  muscles, 
the  result  of  irritation  of  one  vagus  ;  2nd,  bilateral  palsy  of 
the  abductors,  probably  a  later  result  of  a  tumour  pressing  on 
one  vagus  and  recurrent;  3rd,  palsy  of  the  abductor  on  one 
side,  a  direct  result  of  pressure  on  the  recurrent,  with  spasm 
of  the  adductor  muscles  on  the  opposite  side,  a  reflex  result  of 
pressure  on  the  trunk  of  the  vagus. 

1  Medical  Anatomy,  Fasciculus  S.  2  New  Series,  vol.  iii.  p.  206. 
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When  the  dyspnoea  and  stridor  are  paroxysmal,  coming 
on  and  going  off  with  equal  rapidity,  the  immediate  cause  is 
probably  bilateral  spasm  of  the  larynx;  and  these  attacks 
bear  a  striking  resemblance  to  cases  of  laryngismus  stridulus 
in  children.  On  the  other  hand,  long-continued  laryngeal 
stridor  and  dyspnoea,  are  commonly  caused  by  paralysis  of  the 
abductor  on  both  sides.  The  laryngoscope  affords  most 
valuable  aid  in  the  diagnosis  of  these  interesting  cases. 

It  is  possible  that  violent  and  prolonged  spasm  of  the 
laryngeal  muscles  may  sometimes  be  directly  followed  by  a 
paralytic  condition,  during  which  the  stridor  and  dyspnoea 
continue,  and  death  at  length  occurs  from  suffocation.  This 
sequence  of  pathological  events  would  seem  to  be  analogous 
to  the  palsy  which  follows  a  fit  of  epilepsy,  when  the  convulsed 
limbs  are  left  paralysed.  Dr.  Hughlings  Jackson  ingeniously 
suggests  that  the  violent  physiological  discharge  of  nerve-force 
through  the  motor  fibres  during  the  epileptic  paroxysm  may, 
for  a  time,  suspend  their  functional  activity,  and  thus  cause 
the  so-called  £  epileptic  hemiplegia.' 

There  is  reason  to  believe  that  a  bilateral  affection  of  the 
larynx,  either  spasmodic  or  paralytic,  is  a  very  common  result 
of  pressure  on  the  trunk  of  one  vagus.  The  records  of  medi- 
cine abound  with  histories  of  cases  in  which  death  has  resulted 
from  laryngeal  obstruction,  and  in  which  a  post-mortem  exami- 
nation has  shown  a  tumour  pressing  on  one  vagus  or  on  the 
vagus  and  its  recurrent  branch.  I  know  of  no  case  in  which 
death  has  resulted  from  pressure  on  one  recurrent  nerve  alone ; 
but  Dr.  John  Eeid  stated  that  he  had  in  his  possession  '  a  pre- 
paration procured  from  the  body  of  a  young  man  who  died 
very  suddenly,  with  all  the  symptoms  of  suffocation,  when 
seated  with  some  companions  round  a  fire,  who  were  chat- 
ting and  laughing.  Both  recurrents  are  imbedded  in  a  firm 
yellowish  tumour,  through  which  they  cannot  be  traced.' 1 

It  is  not  to  be  supposed  that  a  unilateral  muscular  affec- 
tion of  the  larynx  could  cause  suffocation.    In  all  the  fatal 

1  Physiological,  Anatomical,  and  Pathological  Researches,  p.  275.  In 
volume  xxxiii.  of  the  Pathological  Transactions  (1882,  p.  38),  Dr.  Felix  Semon 
has  published  a  case  of  bilateral  palsy  of  the  abductors,  the  result  of  both  re- 
current nerves  being  involved  in  a  malignant  (?)  tumour  of  the  thyroid  gland. 


414  RESULTS  OF  PRESSURE  ON  VAGUS  [Chap. 

cases  of  this  kind,  there  must  have  been  either  a  bilateral 
spasm  or  a  bilateral  palsy  of  the  laryngeal  muscles. 

With  reference  to  the  question  of  tracheotomy  in  cases  of 
aortic  aneurysm,  obviously,  the  main  point  is  to  distinguish 
between  laryngeal  obstruction,  the  result  of  spasm  or  palsy 
caused  by  pressure  on  the  vagus,  and  narrowing  of  the  trachea, 
by  the  direct  pressure  of  an  aneurysm  on  the  anterior  wall  of 
that  tube.  In  the  former  class  of  cases  tracheotomy  may 
afford  great  temporary  relief ;  as  in  the  case  recorded  at  the 
commencement  of  this  paper,  while  in  cases  of  obstruction  of 
the  trachea  near  its  bifurcation,  the  operation  would  be  worse 
than  useless.1 

One  fact  which  we  observed  in  the  course  of  our  experi- 
ments is  worthy  of  note,  on  account  of  its  bearing  upon  the 
therapeutics  of  laryngeal  spasm.  We  found,  on  two  occasions, 
that  when  a  rabbit  was  under  the  influence  of  chloroform,  the 
electric  stimulus  applied  to  the  central  end  of  the  divided 
superior  laryngeal  nerve  did  not  excite  spasmodic  closure  of 
the  glottis,  although  the  slight  respiratory  movement  of  the 
cords  continued.  After  the  effect  of  the  chloroform  had  passed 
away,  the  same  electrical  stimulus  caused  the  usual  bilateral 
spasm  of  the  glottis.  Waller  and  Prevost  also  found  that 
anaesthesia  by  ether  or  chloroform  arrested  the  reflex  move- 
ments which  are  ordinarily  excited  by  the  electrical  stimulus 
applied  to  the  central  end  of  the  superior  laryngeal  nerve  in 
the  cat.2  This  antispasmodic  effect  of  chloroform  vapour 
is  similar  to  the  undoubted  influence  which  chloral  hydrate 
exerts  in  preventing  or  lessening  laryngeal  spasm — whether  in 
the  purely  spasmodic  attacks  of  laryngismus  stridulus  or  in 
cases  of  laryngitis  with  spasmodic  complication,  such  as  occurs 

1  Dr.  Felix  Sernon  has  directed  attention  to  the  fact  that  there  may  be,  as 
he  says, '  a  double  stenosis  '  (Path.  Trans.,  vol.  xxxiii.  p.  43).  In  addition  to 
the  obstruction  resulting  from  paralysis  of  the  laryngeal  muscles,  the  trachea 
and  main  bronchi  may  be  so  compressed  by  the  aneurysmal  or  otber  tumour 
as  to  cause  suffocation,  notwithstanding  the  operation  of  tracheotomy.  He 
gives  particulars  of  two  of  his  own  cases,  and  refers  to  another  case  recorded 
by  Dr.  Whipham  in  the  same  (thirty-third)  volume  of  the  Transactions,  in 
which,  this  double  stenosis  existing,  the  patients  died  of  apna?a  soon  after 
the  operation  of  tracheotomy,  which  had  afforded  only  partial  and  temporary 
relief. 

"  Archives  dc  Physiologic,  tome  iii.  1K70,  pp.  188,  189. 
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very  frequently  in  children  and  sometimes  also  in  adults  of 
both  sexes. 

The  main  points  which  I  have  endeavoured  to  establish  in 
this  communication  are  the  following  : 

1.  When  serious  laryngeal  dyspnoea  results  from  the  pres- 
sure of  a  tumour  on  the  vagus  and  its  branches,  the  imme- 
diate cause  is  a  bilateral  affection  of  the  muscles  of  the  larynx. 
There  may  be  bilateral  spasm  or  bilateral  palsy,  or  palsy  on 
one  side  with  temporary  spasm  of  the  muscles  on  the  opposite 
side. 

2.  Pressure  on  one  recurrent  nerve  can  affect  the  laryn- 
geal muscles  on  the  one  side  only. 

3.  Pressure  on  the  trunk  of  the  vagus  may,  through  an 
influence  upon  the  nervous  centre,  cause  either  bilateral  spasm 
or  bilateral  palsy  of  the  larynx ;  and  this  is  the  true  physio- 
logical interpretation  of  the  urgent  laryngeal  symptoms  which 
are  often  excited  by  the  pressure  of  aneurysmal  and  other 
tumours  upon  the  vagus. 

4.  The  bilateral  spasm  of  the  larynx  which  is  excited  by 
the  pressure  of  a  tumour  on  the  trunk  of  one  vagus  is,  pro- 
bably, the  result  of  a  morbidly  exalted  excitability  of  the 
nervous  centre  induced  by  irritation  of  the  afferent  fibres 
of  that  nerve ;  and  in  consequence  of  this  state  of  exalted 
sensibility,  ordinary  stimuli,  acting  on  the  afferent  nerves 
of  the  larynx,  may  cause  bilateral  spasm,  similar  to  that 
which  is  excited  by  the  extraordinary  stimulus  of  electricity 
applied  to  the  central  end  of  the  divided  superior  laryngeal 
nerve. 

5.  It  is  probable  that  the  long- continued  irritation  of  the 
trunk  of  the  vagus  may  gradually,  as  in  cases  of  traumatic 
tetanus,  induce  such  demonstrable  structural  changes  in  the 
nerve-centre  as  will  explain  the  bilateral  palsy,  which  appears 
to  be  one  of  the  results  of  this  chronic  nerve-irritation. 

In  any  future  cases  of  this  kind  that  may  occur  and  prove 
fatal,  after  the  laryngoscope  has  shown  the  existence  of  a 
bilateral  palsy  of  the  larynx,  it  will  be  desirable  to  subject  the 
medulla  oblongata  and  the  nuclei  of  the  spinal  accessory  and 
vagi  nerves  to  a  careful  microscopic  scrutiny.  If  the  result 
of  such  an  examination  should  be  the  discovery  of  structural 
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changes  in  the  nervous  tissue,  the  evidence  in  support  of  my 
theory  will  be  complete.1 

Postscript. 

Dr.  Weir  Mitchell,  of  Philadelphia,  has  done  me  the  favour 
to  send  me  a  copy  of  a  paper  published  by  himself  in  con- 
junction with  Dr.  Morehouse.2  In  this  paper  the  authors 
describe  a  peculiar  arrangement  and  distribution  of  the 
laryngeal  nerves  in  the  turtle,  which  appear  to  have  an 
especial  interest  in  relation  to  the  subject  of  the  preceding 
communication.  In  the  turtle  the  movements  of  the  glottis 
are  effected  by  two  pairs  of  muscles ;  by  one  pair  of  muscles 
the  glottis  is  opened,  while  by  another  pair  it  is  closed. 
The  glottic  muscles  are  supplied  by  two  pairs  of  nerves,  a 
superior  laryngeal  and  an  inferior  laryngeal  or  recurrent. 
The  superior  laryngeal  nerves  supply  both  the  opening  and 
the  closing  muscles  of  the  glottis,  while  the  inferior  or  re- 
current laryngeal  are  distributed  only  to  the  opening  muscles 
of  the  glottis.  The  superior  laryngeal  nerve,  in  addition  to 
being  the  chief  motor  nerve  of  the  larynx — in  this  respect 
being  analogous  to  the  recurrent  in  the  higher  animals — is 
proved  by  experiment  to  be  the  sensitive  nerve  of  the  larynx 
in  the  turtle.  But  the  remarkable  arrangement  which  Drs. 
Mitchell  and  Morehouse  have  discovered  consists  in  the  exist- 
ence of  a  true  chiasm,  or  decussation  of  fibres,  between  the  two 
superior  laryngeal  nerves ;  as  a  result  of  which  each  superior 
laryngeal  nerve  contains  fibres  from  both  sides  of  the  nervous 
centre.  This  nervous  chiasm  resembles  that  of  the  optic 
nerves,  and  is,  the  authors  believe,  the  only  example  of  this 
arrangement  yet  observed  in  extracranial  nerves.  The  authors 
were  led  to  the  discovery  of  this  inter-communication  between 

1  Dr.  Morell  Mackenzie,  referring  to  this  subject  in  his  work  On  Diseases 
of  the  Larynx  (p.  442),  says  that  rny  '  explanation  has  not  been  generally 
accepted,'  and  then,  offering  what  he  considers  a  better  explanation,  he  says  : 
'  It  is  more  probable  that  in  such  cases  as  that  reported  by  Dr.  Johnson  central 
disease  is  set  up,  and  the  nuclei  of  the  spinal  accessory  nerve  become  actually 
diseased.'  It  is  to  be  regretted  that  the  author  of  this  suggestion  had  not  done 
me  the  justice  to  read  my  paper  before  venturing  to  correct  and  to  supplement 
the  assumed  defect  in  my  theory. 

2  Researches  upon  the  Anatomy  and  Physiology  of  Respiration  in  the 
Chclonia.    Smithsonian  Contributions  to  Knowledge,  Washington,  18G3. 
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the  superior  laryngeal  nerves  by  the  results  of  experiment. 
They  found  that  after  both  the  inferior  laryngeal  and  one 
of  the  superior  laryngeal  nerves  had  been  divided,  the  move- 
ments of  the  glottis  continued  unimpaired.  They  also  found 
that  faradisation  of  the  distal  end  of  the  divided  superior 
nerve  caused  bilateral  movement  of  the  glottis.  This  result 
su^ested  the  existence  of  some  connection  between  the  nerves 
of  opposite  sides.  The  inter- communicating  fibres  were  then 
sought  for  and  discovered  in  front  of  the  larynx.  It  was  found 
that,  after  dividing  the  chiasm,  division  of  one  superior  laryn- 
geal nerve  caused  palsy  of  the  glottic  muscles  on  the  same 
side.  It  thus  appears  that  in  the  turtle  the  bilateral  action 
of  the  laryngeal  muscles  is  effected  or  assisted  by  such  an 
inter- communication  between  the  two  principal  motor  nerves 
as  gives  to  the  muscles,  on  either  side,  an  equal  nerve  supply 
from  both  sides  of  the  nervous  centre.  In  the  higher  animals 
this  union  between  the  motor  nerves  of  the  larynx  exists  at 
their  centre  of  origin. 

Drs.  Mitchell  and  Morehouse  observed  that,  after  division 
of  both  inferior  laryngeal  nerves,  electric  stimulation  of  the 
central  end  of  one  divided  superior  laryngeal  nerve  caused  a 
reflex  bilateral  movement  of  the  glottis.  This  shows  that  in 
the  turtle,  as  in  the  higher  animals,  there  is  a  central  connec- 
tion between  the  afferent  fibres  on  one  side  and  the  efferent 
fibres  on  the  other. 

The  correctness  of  the  authors'  conclusions  as  to  the  func- 
tion of  the  laryngeal  chiasm,  was  confirmed  by  an  experiment 
on  one  animal,  which  gave  a  result,  at  first  sight,  contradictory. 

In  a  large  turtle,  the  two  inferior  laryngeal  nerves  having 
been  divided,  division  of  the  right  superior  laryngeal  caused 
palsy  of  the  glottis  on  that  side.  This  result  was  different 
from  that  previously  obtained  by  the  like  experiment ;  and  on 
a  careful  dissection,  it  was  found  that  the  interlateral  com- 
municating fibres  (the  chiasm)  were  involved  in  a  mass  of 
diseased  tissue,  which  had  the  same  effect  as  division  of  the 
chiasm  had  been  found  to  have  in  previous  experiments.  This 
observation,  which  at  first  appeared  to  throw  doubt  upon  those 
which  had  preceded  it,  did,  in  fact,  prove  the  correctness  of 
the  authors'  previous  conclusions. 
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CHAPTER  XXVI. 

A  CLINICAL  LECTUEE  ON  PNEUMONIA.1 

History  of  a  Case— Explanation  of  the  Symptoms— Blood-poisoning  and  Fever 
precede  the  local  Lung  Symptoms— Suggestions  for  cutting  short  the 
Disease— Explanation  of  Pleuritic  Pain  in  Different  Stages— Hydrate  of 
Chloral  for  procuring  Sleep  and  arresting  Delirium— Vocal  Fremitus  over 
Consolidated  Lung— Pneumonia  usually  limited  to  one  Lobe— Distinctive 
Signs  of  Consolidation  of  an  entire  Lung  and  of  a  copious  Pleuritic 
Effusion. 

We  have  recently  had  in  the  hospital  a  succession  of  cases  of 
pneumonia.  I  purpose  to  give  you  now  a  condensed  history 
of  one  typical  case,  and  to  make  it  the  subject  of  some  physio- 
logical and  practical  comments. 

E.  W  ,  aged  53,  cellarman  to  a  wine  merchant.  Has 

drunk  rather  freely,  but  less  so  since  he  lost  his  wife  six 
months  ago. 

On  June  11,  while  at  work,  he  felt  giddy.  This  was 
followed  by  a  sensation  of  cold,  and  he  had  a  violent  attack 
of  shivering.  He  went  home,  and  in  the  evening  he  had  a 
sudden  fit,  during  which,  his  daughter  says,  he  was  quite  un- 
conscious, and  foamed  at  the  mouth,  but  his  limbs  were  not 
convulsed.  The  foaming  at  the  mouth  continued  for  about  a 
quarter  of  an  hour,  and  he  remained  unconscious  for  about 
twelve  hours.  When  he  recovered  consciousness  he  was  de- 
lirious, and  continued  so  until  his  admission  into  the  hospital 
on  June  14 — that  is,  three  days  from  the  commencement  of 
his  illness.  Here  it  may  be  well  to  mention  that,  for  three  days 
before  his  illness,  he  had  been  working  in  a  cellar  which  was 
Very  cold  and  damp,  in  consequence  of  its  walls  being  covered 
with  fresh  cement. 


1  Medical  Times  ami  Gazette,  August  G,  1870. 
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On  the  15th  it  was  noted  that  lie  was  delirious,  and  talked 
incessantly  during  his  sleep.  The  skin  was  hot ;  temperature 
103° ;  pulse  104  ;  respiration  not  noted.  He  had  cough  with 
rust-coloured  expectoration.  There  was  dulness  on  per- 
cussion, with  bronchial  breathing  and  bronchophony  over  the 
lower  lobe  of  the  right  lung.  The  urine  was  high-coloured, 
and  contained  one-fifth  of  albumen. 

On  the  16th  the  temperature  had  risen  to  104°-2  ;  pulse 
112.  He  was  perspiring,  and  still  delirious.  Physical  signs 
the  same.    The  urine  less  albuminous— one -sixth. 

On  the  18th  the  temperature  had  fallen  to  99°'2 ;  pulse 
80.  Eedux  crepitation  over  the  right  lower  lobe.  As  he 
continued  restless  and  delirious,  he  was  ordered  to  take  twenty 
grains  of  chloral  hydrate  every  four  hours. 

On  the  20th  it  was  noted  that  he  had  slept  better,  and 
was  much  less  delirious ;  crepitation  and  a  creaking  friction 
sound  over  the  right  base ;  temperature  100°-6 ;  pulse  92. 
To  take  the  chloral  three  times  a  day. 

On  the  22nd.— Slept  well ;  continues  to  improve ;  no 
albumen  in  the  urine. 

On  the  24th  the  chloral  was  omitted,  and  he  was  ordered 
to  take  a  quinine  and  acid  mixture.  The  signs  of  lung  con- 
solidation were  passing  away,  but  the  friction  sound  was  still 
audible. 

On  the  27th  the  friction  sound  had  ceased,  the  temperature 
was  normal,  and  he  was  convalescent. 

It  may  be  well  to  mention  that  until  the  chloral  was  pre- 
scribed he  took  no  medicine.  On  his  admission  he  had  two 
ounces  of  brandy  in  the  twenty-four  hours  ;  this  was  increased 
to  six  ounces  on  the  17th,  and  again  reduced  to  four  ounces 
on  the  22nd.    His  diet  was  milk,  beef-tea,  and  eggs. 

Now,  let  us  consider  briefly  the  physiological  rationale  of 
the  symptoms  in  this  case. 

I  look  upon  it  that  before  there  was  any  local  mischief  in 
the  lung,  there  was  blood-poisoning.  The  precise  nature  of 
the  blood-poisoning  is  doubtful,  but  it  may  probably  have 
been  due  to  suppressed  action  of  the  skin,  consequent  on  the 
chilling  effect  of  working  in  a  damp  cellar.  It  is  possible,  too, 
that  the  air  of  the  cellar,  in  addition  to  being  damp  and  cold, 

v,  v,  2 
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may  have  contained  organic  impurities,  the  result  of  defective 
drainage.  Amongst  the  various  acute  and  serious  forms  of 
disease  which  may  be  excited  by  sewer  poisons,  acute  pleuro- 
pneumonia is  well  known  to  be  one.  The  evidence  of  blood- 
poisoning  in  this  case  consists  in  the  occurrence  of  rigors, 
followed  by  an  epileptic  seizure,  and  this  again  by  delirium. 
Kigors  are  probably  a  result  of  interrupted  circulation  through 
the  spinal  cord,  and  the  immediate  cause  of  epilepsy  i  a 
similar  interrupted  circulation  through  the  brain.1  To  some 
extent,  perhaps,  the  delirium  was  a  result  of  his  somewhat 
intemperate  habits— it  may  have  been  a  form  of  delirium 
tremens.  Another  fact  which  points  to  blood-poisoning  is 
the  occurrence  of  temporary  albuminuria.  Again,  the  high 
temperature  was  probably  associated  with  a  morbid  process 
in  the  blood. 

One  of  the  most  important  results  of  this  blood-contami- 
nation was  the  exudation  into  the  lung — the  pleuro-pneumonia. 
Then  there  quickly  followed  a  fall  of  temperature. 

I  have  frequently  pointed  out  to  you  a  similar  sequence  of 
events  in  cases  of  pneumonia,  and  I  have  shown  you  that  the 
exudation  into  the  lung  is  speedily  followed  by  subsidence  of 
the  febrile  excitement.  The  exudation  into  the  lung  may  be 
looked  upon  as  analogous  to  the  eruption  on  the  skin  in  a  case 
of  small-pox.  In  both  diseases — i.e.  pneumonia  and  small- 
pox— a  noxious  product  is  thrown  out  of  the  circulation,  in  one 
case  into  the  lung,  in  the  other  into  the  skin.  In  both  dis- 
eases the  appearance  of  the  local  symptoms  is  quickly  followed 
by  a  fall  of  temperature  and  a  diminution  of  the  general 
febrile  excitement.  The  structural  changes  in  the  lung  and 
in  the  skin,  respectively,  give  rise  to  a  fresh  class  of  symp- 
toms, and  may  in  various  ways  cause  distress  and  endanger 
life.  ' 

The  great  and  rapid  fall  of  temperature  about  the  sixth  or 
seventh  day  of  acute  pneumonia  is  thus  a  part  of  the  natural 
history  of  the  disease.  This  fact,  however,  is  not  recognised 
by  some  practitioners,  who  occasionally,  in  publishing  cases  of 
the  disease,  attribute  the  fall  of  temperature  to  the  influence 
of  some  drug  which  had  been  given.   In  one  ease  I  remember, 

1  See  Chapters  IX.  anil  X. 
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it  was  digitalis,  and  in  another  ergot,  which  was  supposed  to 
have  caused  the  rapid  defervescence. 

Now  I  have  a  practical  object  in  directing  your  attention 
to  what  I  venture  to  call  the  physiology  of  pneumonia,  which 
is  not  of  traumatic  origin.  A  right  appreciation  of  the  disease 
may  enable  you  to  prevent  or  to  greatly  mitigate  the  pul- 
monary symptoms.  If  we  can  catch  the  disease  in  the  stage 
of  the  initiatory  fever,  before  the  exudation  process  has  com- 
menced, I  believe  it  is  possible  to  prevent  the  pulmonary 
mischief,  by  favouring  exudation  through  other  channels.  ^  In 
a  large  proportion  of  cases  the  exciting  cause  of  pneumonia  is 
suppressed  action  of  the  skin  by  a  chill  or  other  unknown 
atmospheric  influence,  and  the  main  object  of  treatment  should 
be,  as  early  as  possible,  to  restore  the  free  action  of  the  skm. 
This  may  be  done  in  various  ways— by  a  warm-water  or  hot- 
air  bath,  by  packing  in  a  wet  sheet  and  blankets,  and  by  the 
diaphoretic  action  of  repeated  small  doses  of  antimony  or 
ipecacuanha,  with  or  without  opium.  This  diaphoretic  treat- 
ment is  often  successful  in  arresting  a  catarrh,  and  it  may 
be  equally  successful  in  preventing  or  mitigating  pneumonic 
exudation. 

You  will  observe  that  vomiting  and  diarrhoea  are  amongst 
the  symptoms  which  occur,  not  unfrequently,  at  the  commence- 
ment of  a  febrile  attack,  which  results,  soon,  in  inflammatory 
consolidation  of  the  lung.  We  may  take  a  hint  from  these 
phenomena,  and  assist  in  diverting  mischief  from  the  lung  by 
an  emetic  or  by  a  purgative  dose  of  calomel  and  colocynth, 
followed  by  a  saline. 

The  success  of  this  abortive  treatment  of  pneumonia 
depends  mainly  upon  its  early  application.  It  is  too  late  to 
attempt  prevention  when  the  lung  tissue  is  already  consoli- 
dated by  inflammatory  exudation.  But,  inasmuch  as  before 
the  occurrence  of  the  pulmonary  symptoms,  the  precise  nature 
of  the  disease  must  be  uncertain,  the  beneficial  results  Of  the 
treatment  will  remain  doubtful  in  proportion  to  the  complete- 
ness of  its  success.  "When  the  lung  tissue  has  become  con- 
solidated by  exudation  there  is  no  need  for  active  treatment. 
Expectoration  and  absorption  will,  in  most  cases,  more  or  less 
rapidly  restore  the  lung  to  its  normal  condition.  Pleuritic 
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pain,  when  present,  may  be  relieved  by  warm  fomentations 
or  poultices,  or,  if  severe,  by  the  application  of  three  or  four 
leeches. 

With  reference  to  the  pain  of  pleuro-pneumonia,  let  me 
give  you  one  practical  hint.  The  pain  may  be  sharp  at  the 
onset  of  the  disease,  it  may  subside  entirely  when  the  lung  is 
consolidated,  and  it  may  return  with  some  severity  when  the 
physical  signs  indicate  that  the  lung  consolidation  is  passing 
away.  The  explanation  I  believe  to  be  this :  the  pleurisy 
which  complicates  pneumonia  is  almost  always  dry  pleurisy ; 
there  is  lymph  on  the  pleura  covering  the  inflamed  lung,  but 
as  a  rule  there  is  little  or  no  serous  effusion.  The  friction  of 
the  inflamed  and  roughened  pleural  surfaces  increases  the 
pain ;  the  consolidation  of  the  lung  lessens  lung  and  chest 
movement ;  thus  friction  and  pain  cease ;  to  return  when,  with 
the  passing  away  of  the  pulmonary  consolidation,  the  lung 
and  chest  movements  again  become  free. 

You  will  often  observe  that  with  a  return  of  the  pleuritic 
pain,  there  is  a  return  of  the  friction  sound,  which  may  have 
been  audible  during  the  early  stage  of  pulmonary  engorge- 
ment, but  not  during  the  stage  of  hepatisation.  In  the  case 
which  I  just  now  read  to  you  the  friction  sound  was  heard  for 
the  first  time  when  the  redux  crepitation  indicated  that  the 
lung  consolidation  was  diminishing.  Do  not  fall  into  the  error 
of  supposing  that  the  redux  pain  and  friction  sound  indicate 
a  fresh  attack  of  pleuritic  inflammation. 

This  case  is  one  of  many  in  which  hydrate  of  chloral 
has  had  a  most  beneficial  influence  in  allaying  delirious  ex- 
citement and  procuring  sleep,  without,  in  any  way,  impeding 
expectoration  or  the  healing  process  in  the  lung.  In  this 
respect,  therefore,  chloral  is  preferable  to  any  preparation  of 
opium  or  morphine. 

You  will  remember  that  in  the  notes  which  I  just  now 
read,  it  is  stated  that  there  was  'dulness  on  percussion, 
bronchial  breathing  and  bronchophony  over  the  lower  lobe  ol 
the  right  lung.'  My  clinical  clerk,  I  find,  has  omitted  to 
mention  whether  the  vocal  fremitus  was  increased,  diminished, 
or  unaltered,  as  compared  with  the  corresponding  lobe  of  the 
left  lung.    It  is  often  stated  in  text-books  that,  as  a  rule,  the 
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vocal  fremitus  is  increased  over  a  lung,  or  a  portion  of  a  lung, 
consolidated  by  pneumonia.  It  is  many  years  since  I  satisfied 
myself  that  this  rule  is  subject  to  numerous  exceptions.  The 
result  of  my  observation  is  that,  while  in  about  half  the  cases 
the  fremitus  over  a  hepatised  lung  is  increased,  in  the  re- 
maining cases  it  is  either  unchanged  or  it  is  actually  less  than 
over  the  corresponding  part  of  the  healthy  lung;  and  this 
when  a  post-mortem  examination  has  shown  that  the  pneu- 
monia was  uncomplicated  by  liquid  effusion  into  the  pleura. 
You  see,  then,  that  you  cannot  rely  absolutely  upon  the  in- 
crease or  diminution  of  the  vocal  fremitus  as  a  means  of  dis- 
tinguishing between  consolidation  of  the  lung  and  liquid  in 
the  pleura.  Except  in  the  rare  case  of  the  lung  being  kept  in 
contact  with  the  chest  wall  by  firm  adhesions,  the  fremitus  is 
abolished  or  greatly  lessened  over  a  copious  liquid  effusion  in 
the  pleura.  On  the  other  hand,  over  hepatised  lung,  the 
fremitus  may  be  increased  or  lessened,  or  it  may  remain  un- 
changed. 

Let  me  remind  you  of  another  fact  relating  to  pneumonia, 
the  recognition  of  which  will  often  assist  you  in  forming  a 
diagnosis.  In  most  cases  the  disease  is  limited  to  one  lobe  of 
a  lung,  and  the  lower  lobe  is  more  frequently  affected  than  the 
upper.  The  lower  lobe,  as  you  know,  is  also  mainly  posterior, 
and  is  in  contact  with  the  ribs  from  the  spine  of  the  scapula  to 
the  diaphragm.  The  upper  lobe  extends  from  the  spine  of  the 
scapula  at  the  back,  and  in  front,  on  the  left  side,  from  the 
supra-clavicular  region  to  the  diaphragm ;  while  an  oblique 
line  extending  from  the  spine  of  the  scapula  downwards  and 
forwards  separates  the  upper  from  the  lower  lobe  in  the  lateral 
region.  On  the  right  side  the  position  of  the  lower  lobe  is  the 
same  as  on  the  left,  but  in  front  a  wedge-shaped  portion,  cut 
off,  as  it  were,  from  the  upper  lobe,  constitutes  the  middle  lobe 
of  that  lung.  Bearing  these  anatomical  facts  in  mind,  you  will 
find  it  easy  by  percussion  to  define  the  outline  of  any  one  con- 
solidated lobe ;  and  in  noting  the  results  of  percussion,  it  may 
be  stated  that  the  extent  of  dulness  corresponds  with  the  upper, 
lower,  or  middle  lobe,  each  of  which  may  be  separately  im- 
plicated ;  though  on  the  right  side  hepatisation  of  the  middle 
lobe  is  generally  associated  with  a  similar  affection  of  either  the 
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upper  or  the  lower  lobe  on  the  same  side.  I  need  not  remind 
you  that  in  some  cases  the  whole  of  one  lung,  or  even  the 
greater  part  of  both  lungs,  may  be  simultaneously  inflamed 
and  consolidated. 

Suppose,  now,  that  you  meet  with  a  case  in  which  you  find 
that  over  the  whole  of  one  side  of  the  chest  there  is  dulness 
on  percussion,  by  what  physical  signs  could  you  ascertain 
whether  this  dulness  is  a  result  of  pneumonic  consolidation 
of  one  entire  lung,  or  of  a  copious  liquid  effusion  into  the 
pleura  ?  The  main  points  of  distinction  are  these :  the  pres- 
sure of  a  copious  liquid  effusion  causes  a  flattening  or  even 
a  bulging  outwards  of  the  intercostal  spaces.  Liquid  in  the 
left  pleura  displaces  the  apex  of  the  heart  to  the  right,  while 
effusion  on  the  right  side  pushes  the  heart  further  to  the 
left ;  and  the  downward  pressure  on  the  diaphragm  depresses 
the  liver  on  one  side  and  the  stomach  on  the  other.  On 
percussion  it  will  often  be  found  that  the  dulness  extends 
beyond  the  middle  line  and  the  edge  of  the  sternum,  con- 
sequent on  displacement  of  the  mediastinum.  An  increase  of 
the  vocal  fremitus  on  the  dull  side,  or  an  equally  pronounced 
fremitus  on  the  two  sides,  would  indicate  solid  lung  and 
not  liquid  in  the  pleura,  by  which  the  fremitus  is  abolished, 
except  in  the  rare  case  of  a  portion  of  the  lung  being 
maintained  in  contact  with  the  chest  by  adhesions.  I  have 
before  told  you  that  in  some,  not  rare  cases,  the  vocal 
fremitus  is  much  lessened  over  a  consolidated  lung.  In  such 
cases  auscultation  will  at  once  enable  you  to  form  a  dia- 
gnosis. For  while,  over  a  hepatised  lung,  bronchophony  and 
bronchial  breathing  are  everywhere  heard,  either  with  or 
without  moist  sounds,  the  effect  of  a  copious  effusion  into  the 
pleura  is  to  abolish  all  vocal  and  respiratory  sounds,  except 
such  as  may  be  heard  indistinctly  and,  as  it  were,  at  a  distance, 
over  the  root  of  the  lung  near  the  spine. 
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CHAPTEE  XXVII. 

CLINICAL  LECTURE  ON  A  CASE  OF  PLEURISY.1 

Brief  Abstract  of  a  Case  of  Pleurisy  with  copious  Effusion — Thoracentesis — 
Quick  Kecovery — Two  Modes  in  which  a  copious  Pleuritic  Effusion  impedes 
the  Absorption  of  the  Liquid — Explanation  of  the  thick  Layers  of  Fibrine 
in  Cases  of  Pleurisy  and  Pericarditis — Practical  Application  of  the  Doctrine 
— Albuminous  Expectoration  after  Thoracentesis :  its  probable  Cause. 

T.  Long,  aged  16,  an  errand-boy,  was  admitted  under  my  care 
on  June  18.  On  June  9  he  left  off  his  waistcoat,  and,  in  con- 
sequence, he  got  a  chill.  On  the  12th,  he  first  felt  pam  in  the 
left  side,  of  a  dull  aching  character.  The  pain  was  increased 
by  exertion  and  by  a  deep  breath  ;  and,  being  unable  to  con- 
tinue his  work,  he  went  home  to  bed.  The  pain  continued ; 
he  lost  his  appetite,  and  felt  weak.  On  the  18th,  when 
admitted  into  the  hospital,  the  left  side  of  the  chest  had  a 
rounded  form,  the  intercostal  spaces  bulged,  and  the  ribs  were 
nearly  motionless.  The  left  side  measured  14^  inches,  the 
right  14  inches.  The  heart  was  seen  and  felt  beating  to  the 
right  of  the  sternum.  The  whole  left  side  was  dull  on  percus- 
sion from  base  to  apex.  No  respiratory  sound  was  audible, 
except  an  indistinct  and  distant  blowing  near  the  spine.  Vocal 
fremitus  was  absent.  On  the  right  side  there  were  normal 
resonance  and  puerile  respiration.  Eespirations  34;  pulse 
120  ;  temperature  101°-4  ;  urine  normal.  The  boy  had  a  pale, 
delicate,  and  emaciated  look,  and  a  malar  flush  on  the  face. 
Here  we  obviously  had  to  deal  with  a  very  copious  liquid  effu- 
sion into  the  left  pleura ;  and,  after  watching  the  case  for  a 
few  days,  I  determined,  for  reasons  which  I  will  presently 
explain,  to  have  the  liquid  withdrawn. 

On  June  26,  the  house-surgeon,  Mr.  Duncan,  introduced 

1  British  Medical  Journal,  Oct.  25,  1873. 


42G  CLINICAL  LECTURE  ON  PLEURISY  [chaf. 

a  fine  canula  through  the  ninth  intercostal  space,  in  a  line 
below  the  angle  of  the  scapula,  and  drew  off  with  an  aspirator 
forty-one  ounces  of  opalescent  fluid.  The  wound  was  then 
closed,  and  no  air  was  admitted  into  the  pleura.  The  admis- 
sion of  air  into  the  pleura,  if  it  do  not  increase  the  risk  of 
suppuration  within  the  cavity,  certainly  tends  to  compress  the 
lung,  and  so  to  impede,  if  not  entirely  to  prevent,  its  expansion 
after  the  removal  of  the  liquid.  Within  a  few  minutes  after 
its  removal,  the  liquid  formed  a  firm  gelatinous  coagulum. 
The  withdrawal  of  the  liquid  was  attended  with  immediate 
relief  to  the  breathing. 

Two  days  afterwards,  the  left  side  of  the  chest  had  regained 
its  normal  form  and  size,  and  its  movement  was  nearly  as  free 
as  that  of  the  right.  From  that  time,  his  progress  towards 
recovery  was  continuous  and  rapid  ;  the  normal  resonance  and 
respiratory  sounds  gradually  returned ;  and  our  last  note  of 
him,  on  July  21,  just  before  he  left  the  hospital,  was  to  the 
effect  that  the  only  remains  of  abnormal  physical  signs  were 
some  dulness.  on  percussion  and  feeble  respiration  below  the 
angle  of  the  left  scapula,  the  result,  probably,  of  false  mem- 
branes over  that  part  of  the  lung. 

Now,  I  wish  to  point  out  to  you  that  there  are  two  condi- 
tions which  greatly  impede  the  absorption  of  the  serous  effusion 
of  pleurisy.  These  are — 1,  so  copious  an  effusion  of  liquid  as 
to  distend  the  pleural  cavity ;  2,  a  thick  layer  of  unorganised 
fibrine  covering  the  surface  of  the  pleura.  A  very  copious 
liquid  effusion  impedes  absorption,  partly  by  obstructing  the 
flow  of  blood  through  the  compressed  lung,  thereby  causing  a 
general  fulness  of  the  systemic  veins,  including,  of  course,  the 
bronchial  veins  ;  partly  by  directly  compressing  the  subpleural 
veins,  thus  retarding  the  return  of  blood,  and  causing  capillary 
engorgement  beneath  the  pleura.  When  the  pressure  of  liquid 
is  sufficient  to  cause  bulging  of  the  intercostal  spaces,  such  as 
occurred  in  this  case,  it  is  obvious  that  the  intercostal  venous 
circulation  must  be  seriously  impeded.  The  mechanical  with- 
drawal of  a  sufficient  amount  of  the  liquid  effusion  to  relieve 
tension  of  the  cavity,  and  thus  to  remove  pressure  from  the 
lung  and  the  veins  beneath  the  pulmonary  and  the  costal  pleura, 
will  usually  be  followed  by  a  quickened  absorption  of  the  liquid 
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which  remains  in  the  pleura.  In  like  manner,  when  anasar- 
cous  swelling  of  the  legs  has  rendered  the  skin  so  tense  as  to 
impede  the  return  of  blood  by  the  veins,  and  thus  to  favour 
the  increase  of  the  dropsical  swelling,  the  discharge  of  some 
liquid  through  a  puncture  in  the  skin  is  usually  followed  by 
the  absorption  of  a  further  portion  of  the  dropsical  effusion, 
which,  entering  the  circulation,  exerts  a  diuretic  influence 
upon  the  kidney,  and  excites  a  copious  flow  of  urine. 

There  is  no  difficulty  in  understanding  that  a  thick  layer 
of  fibrine  covering  the  surface  of  the  pleura,  and  therefore 
interposed  between  the  subpleural  vessels  and  the  liquid  effu- 
sion, must  greatly  impede  the  absorption  of  the  liquid.  In 
some  cases  of  pleurisy,  with  copious  liquid  effusion,  the  pleura 
has  been  covered  by  firm  unorganised  fibrine,  from  a  quarter 
to  half  an  inch  in  thickness.  Now  I  wish  to  show  you  that 
an  exact  knowledge  of  the  mode  in  which  a  thick  layer  of 
fibrine  is  formed  upon  an  inflamed  pleura  affords  a  powerful 
argument  for  early  tapping  in  cases  of  pleurisy,  with  copious 
liquid  effusion.  The  explanation  which  I  am  about  to  give  you 
applies  to  the  formation  of  false  membranes  upon  the  peri- 
cardium and  peritoneum,  as  well  as  upon  the  pleura.  In  the 
first  stage  of  inflammation,  the  serous  membrane  is  roughened 
by  a  thin  layer  of  exuded  lymph ;  in  the  next  stage  there  is 
an  effusion,  more  or  less  copious,  of  an  albumino-fibrinous 
liquid.  Then  the  subsequent  thickening  of  the  false  membrane 
on  the  pleura  occurs  by  successive  deposits  of  fibrine  from 
the  liquid  effusion,  upon  the  previously  exuded  and  deposited 
lymph.  The  process  is  exactly  analogous  to  that  which  occurs 
on  the  surface  of  an  inflamed  cardiac  valve.  The  endocar- 
dium being  roughened  by  a  scanty  exudation  of  lymph,  there 
occurs  a  subsequent  deposit  of  fibrine  from  the  blood  upon  the 
damaged  valve,  and  thus  the  so-called  warty  vegetations  are 
formed.  The  fibrine  coagulates  and  is  deposited  upon  any 
part  of  the  endocardium,  which  has  been  roughened  by  in- 
flammation, as  it  coagulates  and  concretes  upon  a  wire  or 
other  foreign  body  introduced  within  the  vessels  of  a  living 
animal.1 

1  See  chapter  xxxiii.,  On  the  Morbid  Anatomy  and  Pathology  of  Acute  En- 
docarditis. 
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The  liquid  effusion  of  pleurisy  may  be  looked  upon  as  blood 
minus  its  red  corpuscles.  We  have  seen  that  the  liquid  drawn 
from  our  patient's  chest  quickly  clotted  into  a  gelatinous 
mass  ;  and  this  coagulation,  which  occurs  rapidly  after  the 
removal  of  the  fluid  from  the  chest,  often  takes  place  gradually 
within  the  chest,  upon  the  roughened  surface  of  the  inflamed 
pleura.  The  explanation  which  I  have  given  you  of  the  pro- 
cess hy  which  fibrine  is  deposited  from  the  liquid  effusion  of 
pleurisy  is  in  accordance  with  the  fact  that,  while  in  cases 
of  dry  pleurisy  the  effused  lymph  is  comparatively  scanty, 
very  thick  and  firm  false  membranes  occur  only  in  association 
with  a  copious  liquid  effusion. 

And  now  for  the  practical  application  of  this  pathological 
doctrine.  It  is  obvious  that,  the  longer  the  liquid  effusion  of 
pleurisy  remains  within  the  chest,  the  greater  is  the  probability 
of  a  copious  deposit  of  fibrine  upon  the  roughened  surface  of 
the  pleura,  and  the  thicker  this  fibrinous  deposit,  the  less  is 
the  probability  that  the  liquid  will  be  absorbed.  These  con- 
siderations, then,  suggest  the  expediency  of  early  tapping  in 
all  cases  of  pleurisy  with  a  copious  liquid  effusion  ;  and  I  have 
no  doubt  that  the  timely  performance  of  thoracentesis,  in 
the  case  of  our  patient,  greatly  promoted  his  recovery.  If  the 
liquid  had  not  been  pumped  out  of  the  chest,  it  is  probable 
that  the  pleura  would  have  become  coated  over  by  successive 
layers  of  fibrine  deposited  upon  its  surface  ;  the  result  would 
have  been  a  tedious  convalescence,  and  ultimately  an  incom- 
plete recovery,  with  more  or  less  contraction  of  the  side,  the 
lung  being  bound  down,  and  its  expansion  prevented  by  a 
thick  and  firm  false  membrane  over  its  surface. 

During  the  last  few  months,1  the  French  medical  societies 
and  journals  have  been  much  occupied  with  the  discussion  of 
the  '  albuminous  expectoration  '  which  sometimes  occurs  after 
the  operation  of  thoracentesis  for  pleurisy.  In  two  leading 
articles  in  the  British  Medical  Journal  of  October  4  and  11, 
1873,  you  will  find  a  clear  and  able  summary  of  the  discussions, 
and  an  account  of  the  various  theories  to  which  this  interesting 
subject  has  given  rise.  The  expectoration  of  a  frothy  albumi- 
nous, sometimes  blood-tinged  fluid,  may  begin  within  a  period 

1  This  was  said  in  October,  1873. 
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varying  from  ten  minutes  to  an  hour  after  the  withdrawal  of 
the  pleuritic  fluid  ;  and  its  duration  "varies  from  a  few  hours 
to  a  whole  day.  Eeferring  you  to  the  articles  in  question  for 
an  account  of  the  various  theories  relating  to  the  subject,  I 
may  state  now  that  the  explanation  which  appears  to  have 
met  with  the  most  general  acceptance  amongst  the  French 
pathologists  is,  that  the  re-admission  of  air  into  the  previously 
compressed  lung,  acts  as  an  irritant  to  the  air-passages,  and 
so  excites  active  pulmonary  congestion,  which  results  in  a 
serous  transudation  through  the  capillaries  into  the  air-cells 
and  bronchi.  But  I  doubt  whether  the  re-admission  of  air 
could  exert  any  such  irritant  influence  upon  the  pulmonary 
tissues  as  the  theory  in  question  assumes. 

My  friend  and  colleague  Dr.  Dufnn  has  published  the 
following  ingenious  explanation  of  the  phenomena  in  question.1 
He  says  that  1  we  have,  in  a  limb  compressed  by  Esmarch's 
bandage  and  rope,  a  condition  closely  analogous  to  that  of  a 
lung  compressed  by  an  extensive  effusion.  When  the  apparatus 
is  removed,  it  is  often  observed  that  a  burst  of  redness  diffuses 
itself  over  the  part.    Sometimes,  but  by  no  means  invariably, 
a  troublesome  haemorrhage  will  then  ensue  from  the  cut  surface. 
The  reason  probably  is,  that  the  pressure  has  not  only  emptied 
the  vessels,  but  has  also  compressed  the  nerves  of  the  limb, 
and  among  others  the  vaso-motor  nerves.    When  the  blood 
returns  to  the  extremity,  it  finds  the  vessels  not  only  empty, 
but  lax,  owing  to  vaso-motor  paralysis.    A  similar  condi- 
tion exists  in  a  lung  which  has  just  been  relieved  from  the 
pressure  of  a  considerable  effusion.    Its  vaso-motor  nerves 
have  been  compressed.  As  the  lung  again  expands,  the  tension 
thrown  upon  its  small  vessels  is  not  only  sudden,  but  very 
great.    When  the  nerves  and  vessels  have  had  a  few  hours  to 
recover,  their  controlling  action  again  asserts  its  influence 
and  the  arterial  tension  becomes  normal.    The  rapid  and 
violent  onset  and  the  short  duration  of  the  albuminous  ex- 
pectoration, are  thus  rationally  accounted  for.    The  amount 
of  expectoration  has  generally  been  proportionate  to  the  degree 
of  previous  compression  and  the  extent  and  rapidity  of  the 
subsequent  expansion  of  the  lung.' 

1  British  Medical  Journal,  March  21,  1871,  p.  372. 
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Dr.  Duffin's  theory  appears  to  me  to  give  a  satisfactory 
explanation  of  the  facts;  and  a  consideration  of  the  injurious 
results  of  long-continued  pressure  upon  the  vessels  and  nerves 
of  the  lung  affords  an  additional  argument  for  early  thoracen- 
tesis in  cases  of  copious  pleuritic  effusion. 
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CHAPTER  XXVIII. 

THE  TREATMENT  OF  CATARRH  AND  BRONCHITIS.1 

Treatment  of  Catarrh— Hot  Bath  of  Water  or  Air— Wet  Pack  -  Opium— Mor- 
phine with  Antimony — Ammonia— Camphor — Treatment  of  Bronchitis — 
Diaphoretics— Inhalation  of  Steam — Bronchitis  Kettle— Fomentations  and 
Poultices  to  Chest— Leeches— Cupping— Venesection— Alcoholic  Stimulants 
—Tonics — Expectorants  —  Emetics  —  Caution  as  to  Opiates  —  Bronchitis 
with  Bright's  Disease— Chronic  Bronchitis— Inhalation— Change  of  Air  and 
Climate. 

An  ordinary  catarrh,  although  not  a  dangerous  or  a  very 
serious  disease,  is  yet,  with  many  persons,  an  oft-recurring 
malady,  which  occasions  a  great  amount  of  discomfort  and 
annoyance  both  to  the  patient  and  to  his  associates ;  and,  as 
treatment  has  considerable  influence  upon  the  progress  of  the 
disorder,  it  is  worth  while  to  give  the  subject  careful  considera- 
tion. 

The  exciting  cause  of  a  catarrh,  in  the  great  majority  of 
cases,  is  a  chill,  or  some  unknown  atmospheric  influence, 
which  tends  to  suppress  the  action  of  the  skin ;  and  the  most 
successful  plan  of  treatment  consists  in  the  employment  of 
means  for  restoring  the  free  action  of  the  skin.  The  popular 
domestic  treatment  consists  in  the  use  of  a  hot  foot-bath  at 
bed-time,  a  fire  in  the  bed-room,  a  warm  bed,  and  some  hot 
drink  taken  after  getting  into  bed,  the  diaphoretic  action  being 
assisted  by  an  extra  amount  of  bed-clothes.  Complete  im- 
mersion in  a  warm  bath  is  more  efficacious  than  a  foot-bath  ; 
but  the  free  action  of  the  skin  is  much  more  certainly  obtained 
by  the  influence  of  hot  air — most  surely  and  profusely,  per- 
haps, by  the  Turkish  bath.  The  Turkish  bath,  however,  is 
not  always  to  be  had,  and,  even  when  available,  its  use  in  the 

1  British  Medical  Journal,  Oct.  28,  18G9. 
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treatment  of  catarrh  is  attended  with  some  inconvenience. 
In  particular,  there  is  the  risk  of  a  too  speedy  check  to  the 
perspiration  after  the  patient  leaves  the  bath.  On  the  whole, 
the  plan  which  combines  in  the  greatest  degree  efficiency  with 
universal  applicability  consists  in  the  use  of  a  simple  hot-air 
bath,  which  the  patient  can  have  in  his  own  bed-room.  All 
that  is  required  is  a  spirit-lamp  with  a  sufficiently  large  wick. 
Such  lamps  are  made  of  tin,  and  sold  by  most  surgical  instru- 
ment makers. 

The  lamp  should  hold  sufficient  spirit  to  burn  for  half  an 
hour.  The  patient  sits  undressed  in  a  chair  with  the  lamp 
between  his  feet,  rather  than  under  the  chair.  An',  attendant 
then  takes  two  or  three  blankets  and  folds  them  round  the 
patient  from  his  neck  to  the  floor,  so  as  to  enclose  him  and 
the  lamp,  the  hot  air  from  which  passes  freely  round  his  body. 
A  macintosh  cloak  made  for  the  purpose  is  often  used  instead 
of  the  blankets.  In  from  a  quarter  to  half  an  hour  there  is 
usually  a  free  perspiration,  which  may  be  kept  up  for  a  time 
by  getting  into  bed  between  hot  blankets.  I  have  myself 
gone  into  a  hot-air  bath  suffering  from  headache,  pain  in 
the  limbs,  and  other  indications  of  a  severe  incipient  catarrh, 
and  in  the  course  of  half  an  hour  I  have  been  entirely  and 
permanently  freed  from  these  symptoms  by  the  action  of  the 
bath. 

Another  simple  and  efficient  mode  of  exciting  the  action  of 
the  skin,  consists  in  wrapping  the  undressed  patient  in  a  sheet 
wrung  out  of  warm  water,  then,  over  this,  folding  two  or  three 
blankets.  The  patient  may  remain  thus  '  packed '  for  an  hour' 
or  two,  until  free  perspiration  has  been  excited. 

I  may  mention,  in  passing,  that  the  hot-air  bath  and  the 
wet  packing  are  very  useful  in  the  treatment  of  many  forms 
of  disease.  I  constantly  employ  both  in  the  treatment  of 
renal  disease ;  and  not  long  since  I  believe  that  by  the  wet 
packing  I  saved  the  life  of  a  lady,  in  whom  very  alarming 
symptoms  were  associated  with  the  imperfect  outcoming  of  the 

rash  of  scarlatina. 

Now,  to  return  to  the  treatment  of  bronchial  catarrh,  let 
me  impress  upon  you  that  the  sweating  plan  of  treatment,  to 
be  successful  in  cutting  short  the  disease,  must  be  adopted 
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early-I  mean  within  a  few  hours  from  the  commencement  of 

the  symptoms.  m 

Another  mode  of  treating  catarrh,  which  is  very  successful 
with  patients  who  are  tolerant  of  opium,  consists  in  giving  a 
,1,  ,se  of  opium,  or  morphine,  at  bed-time.  Within  half  an  hour 
after  the  opiate  is  taken,  it  frequently  happens  that  the  un- 
pleasant  coryza,  and  all  other  symptoms  of  catarrh,  have 
passed  away.  If  the  patient  can  avoid  exposure  on  the 
following  day,  the  cure  may  be  complete,  and  there  is  no  need 
to  repeat  the  dose. 

It  is  probable  that  the  good  effect  of  the  opiate  is  partly 
due  to  its  diaphoretic  action,  which  may  be  increased  by  com- 
bining it  with  ipecacuanha ;  but,  besides  its  action  upon  the 
skin,  there  must  be  some  direct  influence  on  the  nerves  and 
vessels  of  the  inflamed  mucous  membrane  to  explain  the  speedy 
relief  from  discomfort  which  follows  the  opiate  dose.  The 
opiate  treatment  of  catarrh  is  not  so  generally  applicable  as 
the  sweating  plan,  for  the  reason  that  many  persons  are  in- 
tolerant of  opium,  or  they  cannot  take  it  without  suffering 
from  headache,  nausea,  and  other  distressing  symptoms,  which 
render  it  an  undesirable  remedy  for  them.  In  any  case  the 
opiate  treatment,  like  the  diaphoretic  method,  is  more  success- 
ful in  proportion  as  it  is  resorted  to  early  in  the  attack. 

[After  the  publication  of  this  lecture,  Dr.  Styrap,  in  a  paper 
which  appeared  in  the  British  Medical  Journal,  December  9, 
1876,  strongly  recommended  repeated  small  doses  of  morphine 
combined  with  antimony  for  the  treatment  of  incipient  nasal 
and  bronchial  catarrh.  He  gives  the  two  following  formulae, 
three  or  four  doses  of  either  of  which  often  suffice  to  arrest  an 
incipient  catarrh  : — 

1.  Liq.  morphinae  (P.B.),  n\xl.;  vini  antim.,  rn.xxx. ; 
potassae  cit.,  giv. ;  syr.  aurant.,  313 . ;  aquae  ad  |iv.  M.  A 
fourth  part  every  three  or  four  hours. 

2.  Ijo  Liq.  morphinae,  nxxl. ;  vini  antim.,  n^xxx. ;  liq.  am. 
cit.,  3j. ;  potass,  cit.,  3iv. ;  sp.  chloroformi,  31]. ;  aquae  ad  jiv. 
M.    A  third  part  every  three  or  four  hours. 

I  can  bear  testimony  to  the  usefulness  of  these  formulae.] 
In  some  persons,  repeated  doses  of  ammonia  have  the  effect 
of  lessening  the  coryza  and  other  distressing  catarrhal  syinp- 
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toms.  Five  grains  of  carbonate  of  ammonia,  or  a  drachm  of 
the  aromatic  spirit,  may  be  taken  in  water  every  three  hours. 
A  single  dose  of  ammonia  at  bedtime  is  an  efficient  and  useful 
diaphoretic,  its  action  being  aided  by  external  warmth.  Some 
catarrhal  patients  experience  great  relief  from  an  occasional 
dose  of  spirit  of  camphor.  The  usual  dose  of  the  Pharmacopoeia 
preparation  is  from  ten  to  thirty  drops  in  a  wineglass  of  water.1 
In  ordinary  catarrh,  as  a  rule,  no  change  of  diet  is  required, 
but  a  catarrh  which  has  gone  on  unchecked  for  a  few  days 
is  sometimes  much  mitigated  by  a  generous  diet  and  an  extra 
glass  of  wine. 

Those  who  are  especially  liable  to  catarrh  should  be  careful 
to  keep  their  feet  warm  and  dry  ;  and  they  should  be  warmly 
clothed,  wearing  woollen  next  the  skin.  But  they  should  avoid 
excessive  wrapping  up ;  since  this,  with  even  gentle  exercise, 
tends  to  overheat  the  body,  and  so  to  increase  the  risk  of  1 
a  subsequent  chill.    The  practice  of  wearing  a  hare-skin  or  ] 
washleather  over  the  chest  is  to  be  condemned,  as  at  once  I 
uncleanly  and  unwholesome. 

It  may  be  well  to  remind  catarrhal  subjects  that  the  nose  \ 
is  a  natural  respirator,  so  that,  in  passing  from  a  hot  room  j 
into  the  open  air,  if  the  mouth  be  kept  closed,  the  air,  in  its 
passage  through  the  nostrils,  has  its  temperature  raised  before  ;| 
it  enters  the  chest. 

There  is  reason  to  believe  that  the  daily  use  of  a  cold  sponge-  I 
bath,  or  a  shower-bath,  by  those  whose  circulation  is  sufficiently 
vigorous  to  effect  a  speedy  reaction  and  glow  on  the  surface,  j 
has  a  wholesome  hardening  influence  upon  those  who  adopt  it, 
and  that  it  renders  them  less  liable  to  attacks  of  catarrh. 

Treatment  of  Acute  Bronchitis. — Acute  bronchitis  is  an  i 
exaggerated  catarrh  ;  the  two  diseases  are  essentially  the  same,  j 
and  they  require  the  same  principle  of  treatment,  only  modified. j 
according  to  the  character  of  the  symptoms. 

In  the  early  stage  of  acute  bronchitis,  when  the  mucous 
membrane  is  dry  and  swollen,  the  hot-air  bath  or  the  wet 
packing  may  be  employed  once  or  oftener  with  advantage. 

1  In  Chapter  XVI.,  On  Cases  of  Poisoning  by  the  Homoeopathic  Concentrated 
Solution  of  Camphor,  I  have  pointed  out  the  danger  of  employing  that  poisonous  : 
preparation  for  the  treatment  of  catarrh. 
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Another  very  useful  remedy  in  this  stage  is  tartar  emetic,  in 
doses  of  one-sixth  of  a  grain,  combined  with  liquor  ammoniae 
acetatis,  and  sometimes  with  a  small  dose  of  morphine.  This 
mixture  exerts  a  diaphoretic  action  both  upon  the  skin  and  the 
mucous  membrane  of  the  air-passages ;  thus  it  brings  on  the 
stage  of  secretion,  and  with  this  a  mitigation  of  the  vascular 
tn^orgement.  The  patient  should  remain  in  bed,  and  the 
temperature  of  the  room  should  be  maintained  at  from  60° 
to  65°  Fahr.,  the  air  being  kept  moist  by  steam  from  the  spout 
of  a  kettle,  or  from  a  special  boiler  with  a  long  spout — a  so- 
called  'bronchitis  kettle.'  The  inhalation  of  steam,  repeated 
several  times  in  the  course  of  the  day,  is  often  very  soothing 
and  beneficial.  Hot  fomentations  may  be  applied  to  the  front 
and  back  of  the  chest  by  means  of  spongio-piline,  or  flannels 
covered  with  macintosh.  A  mild  mustard  poultice  to  the 
front  of  the  chest  is  a  good  remedy  for  a  sense  of  tightness  and 
dyspnoea ;  but  I  advise  you  not  to  excite  painful  inflammation 
of  the  skin  by  mustard  or  turpentine,  or  by  any  other  means. 

When  dyspnoea,  with  a  feeling  of  tightness  and  oppression 
at  the  chest,  is  urgent  and  distressing,  the  application  of  a  few 
leeches  to  the  chest,  or  a  moderate  abstraction  of  blood  by 
cupping,  often  affords  prompt,  decisive,  and  permanent  relief. 
Venesection  is  very  rarely  required ;  though,  in  the  case  of  a 
plethoric  subject  suddenly  seized  with  general  capillary  bron- 
chitis, and  threatened  with  death  from  apnoea,  venesection  may 
prove  a  life-saving  remedy.    Milk  and  beef-tea  form  the  most 
suitable  diet  during  this  stage  of  the  disease.    Stimulants  and 
opiates  are  to  be  avoided,  as  a  rule,  on  account  of  their  ten- 
dency to  increase  the  congestion  and  dryness  of  the  inflamed 
mucous  membrane.   In  the  second  stage,  when  a  free  secretion 
has  been  established,  antimony  and  acetate  of  ammonia  are 
to  be  discontinued.    At  this  period,  a  combination  of  carbonate 
of  ammonia  with  spirit  of  chloroform  is  useful  as  a  stimulating 
expectorant  and  antispasmodic.    Brandy  or  wine  in  moderate 
quantities  may  now  be  required  to  sustain  the  strength.  When, 
m  the  advanced  stages,  there  is  a  profuse  purulent  secretion, 
Wlth  coPious  perspirations,  the  ammonia  mixture  may  be 
replaced  by  one  containing,  in  each  dose,  a  grain  of  sulphate 
of  quinine,  two  grains  of  sulphate  of  zinc,  and  twenty  minims 
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of  aromatic  sulphuric  acid.  This  combination  often  checks 
very  rapidly  the  excessive  secretion  from  the  bronchial  mucous 
membrane.  The  stimulating  expectorants  are  sometimes 
useful  at  this  stage  of  the  disease— I  mean  senega,  squills, 
ammoniacum,  and  the  compound  tincture  of  benzoin.  If,  as 
sometimes  happens,  the  stimulating  expectorants  suddenly 
check  secretion,  tighten  the  breath,  and  increase  dyspnoea, 
their  employment  must  at  once  be  discontinued.  When  the 
secretions  accumulate  and  threaten  suffocation,  the  patient 
being  blue,  and  cold,  and  drowsy,  and  the  cough  nearly  or 
quite  ceasing,  an  emetic  of  sulphate  of  zinc,  or  if  that  fail 
twenty  or  thirty  grains  of  carbonate  of  ammonia,  is  often 
wonderfully  efficacious  in  clearing  the  air-passages. 

Here  I  must  give  you  an  especial  warning  with  regard  to 
opium.  A  patient  who  has  been  sitting  up  in  bed,  labouring  for 
breath  day  and  night,  naturally  craves  for  sleep,  and  begs  for  an 
opiate.    Now,  a  small  dose  of  opium  given  in  such  a  case  has 
caused  fatal  narcotism  in  numberless  instances.    The  opiate 
stops  the  cough,  and,  of  course,  the  expectoration  ;  the  patient 
sleeps  more  and  more  heavily ;   meanwhile  the  secretion 
accumulates,  and  causes  fatal  apneea.    Never,  therefore,  give  j 
an  opiate  to  a  bronchitic  patient  who  has  the  slightest  blueness  J 
of  the  lips.   When  the  expectoration  is  quite  free,  and  the  lips  j 
are  florid,  you  may  sometimes  venture  to  give  a  small  opiate  J 
with  antimony  or  ipecacuanha,  or  you  may  give  a  drachm  ol  | 
the  compound  tincture  of  camphor,  or  twenty  minims  ol  1 
chlorodyne.    The  good  effects  of  a  few  hours'  sleep  thus  pro- 
cured are  sometimes  very  manifest. 

When  bronchitis  is  associated  with  blood-contamination:| 
consequent  on  Bright's  disease,  diaphoretics,  purgatives,  dry 
cupping,  and  poultices  over  the  loins,  are  amongst  the  inosia 
useful  remedies. 

The  treatment  of  chronic  bronchitis  is  essentially  the  same  S 
as  that  of  the  acute  form  of  the  disease.    They  merge  into  cad 
other  by  imperceptible  degrees.    An  acute  attack  may  subsidu 
into  a  chronic  condition,  and  exposure  to  cold  will  quickh 
convert  chronic  into  acute  bronchitis. 

Amongst  other  remedies  in  the  chronic  stage,  the  inhalation! 
of  the  vapour  of  creasote,  oil  of  turpentine,  or  terebine,  is  ofter 
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beneficial.  These  vapours  facilitate  expectoration  at  the  same 
time  that  they  tend  to  check  the  profuse  purulent  secretion. 
The  abundant  secretion  may  sometimes  be  checked  by  inhaling, 
in  the  form  of  spray,  a  solution  of  tannic  acid. 

In  treating  the  diseases  of  the  air-passages  by  the  inhala- 
tion of  vapours,  bear  in  mind  that  these  vapours  rapidly  pass 
beyond  the  lungs ;  they  are  quickly  absorbed  and  enter  the 
circulation,  causing,  in  some  instances,  headache  and  other 
discomforts.  The  necessary  contamination  of  the  blood  by 
the  inhalation  of  vapours  renders  this  mode  of  medication  less 
generally  useful  than  it  otherwise  might  be,  in  the  treatment  of 
bronchial  inflammation  and  catarrh. 

Change  of  air,  and,  in  particular,  a  residence  in  a  mild,  dry, 
and  equable  climate,  are  amongst  the  most  important  remedial 
and  preventive  measures  in  cases  of  chronic  bronchitis. 
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CHAPTEK  XXIX. 

A  LECTURE  ON  VESICULAR  EMPHYSEMA  OF  THE  LUNGS.1 

Definition — Anatomical  Characters— Physical  Signs— Causes,  Pathology,  and 
Mechanism— Eelation  of  Emphysema  to  Bronchitis — General  Symptoms 
and  Eesults — Prognosis  —Treatment. 

Laennec  applied  the  term  Emphysema  to  two  different  con- 
ditions of  lung.  Vesicular  emphysema  consists  in  dilatation  of 
the  air-cells.  The  walls  of  the  cells  often  become  ruptured, 
so  that  several  contiguous  cells  unite  to  form  a  single  cavity. 
This  is  a  very  common  and  very  interesting  form  of  disease. 
Interlobular  emphysema  is  characterised  by  an  infiltration  of 
air  into  the  connective  tissue  between  the  lobules ;  sometimes, 
too,  beneath  the  pleura,  and  into  the  areolar  tissue  of  the 
mediastinum  and  of  the  body  generally.  This  is  a  compara- 
tively infrequent  accident. 

I  shall  speak  now  only  of  vesicular  emphysema. 

Emphysema,  as  you  know,  is  Greek  for  inflation,  and  the 
term  is  correctly  employed  by  surgeons  to  designate  accidental 
inflation  of  the  subcutaneous  areolar  tissue;  such  as  occa- 
sionally happens  after  a  wound  of  the  lung  by  a  fractured 
rib,  or  during  the  operation  of  tracheotomy. 

Inflation  of  the  air-cells  of  the  lungs  is  a  normal  condition ; 
but,  in  the  so-called. vesicular  emphysema,  the  cells  are  dilate! : 
and  Dr.  Stokes  uses  the  term  '  dilatation  of  the  air-cells  '  to 
designate  Laennec's  vesicular  emphysema.  The  disease  con- 
sists essentially  in  dilatation  of  the  air-cells  with  rupture  of 
their  walls. 

Anatomical  Characters. — The  cells  are  much  increased  in 
size,  and  very  irregularly  so.    The  greater  number,  perhaps, 


1  British  Medical  Journal,  June  27,  18G8. 
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equal  the  size  of  a  millet-seed ;  while  some  attain  the  magni- 
tude of  a  hemp-seed,  a  cherry-stone,  a  French  bean,  or  even 
a  still  greater  size.  The  larger  cells  are  probably  formed  by 
the  union  of  several,  through  rupture  of  their  intermediate 
partitions.  The  larger  cavities  often  form  projections  on  the 
surface  of  the  lung  when  the  chest  is  opened.  The  air  does 
not  readily  escape  from  the  dilated  cells,  partly  perhaps  on 
account  of  some  obstruction  in  the  bronchi  which  lead  to 
them,  partly  from  loss  of  elasticity  of  the  walls  of  the  dilated 
cells.  When  the  lung  is  inflated  by  blowing  into  the  trachea, 
the  tissue  round  the  projecting  vesicles  rises  to  their  level, 
and  the  surface  of  the  lung  becomes  even. 

A  good  way  of  showing  the  dilatation  of  the  vesicles  is,  as 
Laennec  directs,  to  make  thin  sections  of  a  lung  which  has 
been  inflated  and  then  dried.  It  may  thus  be  seen  that,  not 
only  are  the  cells  dilated,  but  that  many  of  their  septa  are 
more  or  less  completely  destroyed. 

Emphysema  may  affect  either  a  part  or  the  whole  of  one 
or  both  lungs.  It  is  either  partial  or  general.  The  emphyse- 
matous dilatation  is  usually  most  advanced  and  conspicuous 
in  those  portions  of  the  lungs  which  receive  least  uniform 
support  from  the  walls  of  the  chest  and  the  surrounding 
viscera  ;  e.g.  the  apices  of  the  lungs  where  they  project  above 
the  clavicles,  and  where  they  sometimes  form  a  conspicuous 
soft  swelling  at  the  root  of  the  neck;  the  anterior  margins 
which  lie  behind  the  somewhat  yielding  cartilages  of  the  ribs, 
and  which  are  to  some  extent  deprived  of  direct  pressure  by 
the  intervention  of  the  heart  and  great  vessels.1 

Again,  the  base  of  the  left  lung  is  less  firmly  supported  by 
the  stomach  than  the  corresponding  part  of  the  right  lung 
by  the  liver  ;  and,  accordingly,  Louis  found  that  the  lower 
lobe  of  the  left  lung  was  twice  as  often  the  seat  of  emphysema 
as  the  lower  lobe  of  the  right ;  while  the  apex  of  the  right  lung 
was  more  frequently  emphysematous  than  the  apex  of  the  left.2 

When  the  whole  or  a  great  part  of  the  lung  is  affected, 
the  lung  does  not  collapse  as  usual  when  the  chest  is  opened. 
The  organ  appears  to  be  enlarged,  and  almost  to  project 

1  Sir  William  Jenner,  Med.-Chir.  Trans.,  vol.  xl.  p.  31. 

2  Jenner,  loc.  cit.,  p.  32,  note. 
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beyond  the  margins  of  the  divided  ribs.  When  compressed, 
the  lung  does  not  crepitate  like  healthy  lung,  but,  as  Laenueo 
describes  it,  '  the  sensation  conveyed  by  pressing  the  parts 
is  very  like  that  produced  by  handling  a  pillow  of  down.'1 
Emphysematous  lungs  float  with  great  buoyancy  on  water. 
They  are  usually  more  or  less  of  a  pale  grey  colour,  and  they 
have  a  peculiar  dry  feel.  The  pale  colour  and  the  dryness 
are  results  of  the  small  quantity  of  blood  which  they  contain. 
The  capillaries,  many  of  them,  are  obliterated.  The  posterior 
parts  of  the  lungs  are  sometimes  engorged. 

In  fatal  cases  of  emphysema,  the  anatomical  signs  of 
bronchitis  are  commonly  found  :  congestion  and  thickening 
of  the  mucous  membrane  of  the  bronchi ;  obstructed  bronchi, 
with  here  and  there  collapsed  lobules  ;  dilated  bronchi ;  and, 
more  rarely,  bronchial  abscess. 

The  Microscopic  Characters  of  Emphysematous  Lungs. — 
Mr.  Rainey  has  published  2  an  interesting  account,  with  illus- 
trations, of  the  microscopic  appearances  in  an  emphysematous 
lung.  He  describes  the  pulmonary  membrane  which  forms 
the  walls  of  the  vesicles,  as  being  perforated  or  cribriform ; 
the  perforations  being  well  defined,  of  an  oval  or  circular 
form,  of  various  sizes,  and  more  or  less  numerous,  according 
to  the  stage  of  the  disease.  The  membrane  in  other  parts  is 
studded  over  with  oil-globules,  either  single  or  clustered ;  and 
Mr.  Rainey  believes  that  this  oily  degeneration  precedes  the 
perforation  of  the  membrane.  In  an  injected  specimen,  the 
capillaries  are  seen  to  be  much  attenuated,  while  the  meshes 
of  the  capillary  network  are  expanded  and  dilated.  These 
changes  in  the  capillaries  are  proportioned  to  the  dilatation  of 
the  air-cells ;  and  they  appear  to  indicate  that  there  has  been 
a  considerable  stretching  and  expansion  of  the  membrane, 
together  with  its  capillary  network. 

The  oily  degeneration  of  the  walls  of  the  air-cells  is  not  a 
constant  phenomenon.  I  have  repeatedly  looked  for  it  with- 
out finding  it ;  and,  not  unfrequently,  dilatation  and  rupture 
of  the  air-cells,  with  expansion  and  partial  obliteration  of  the 
capillary  network,  are  the  only  definite  structural  changes 

1  Dr.  Fovbes's  translation,  p.  144. 

2  Med.-Chir.  Trans.,  vol.  xxxi.  p.  '21)7. 
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which  are  visible  in  an  emphysematous  lung.  I  agree  with 
Dr.  Waters,1  that  '  it  is  quite  possible  that  the  elasticity  of  the 
yellow  fibres  may  become  impaired,  or  even  destroyed,  with- 
out any  structural  alteration  resulting,  such  as  could  be 
appreciated  even  with  the  highest  powers  of  the  microscope ; 
and  it  is  also  equally  possible  that  changes  may  occur  in  the 
blood-vessels,  giving  rise  to  malnutrition  of  the  pulmonary 
tissue,  yet  that  we  may  be  unable  to  distinguish  them.' 

Amongst  the  most  constant  of  the  post-mortem  appearances 
are  dilatation  of  the  right  cavities  of  the  heart,  with  hyper- 
trophy of  the  walls.  Less  frequently  there  is  some  hyper- 
trophy and  dilatation  on  the  left  side. 

Physical  Signs. — Such  being  the  anatomical  characters  of 
emphysema  of  the  lungs,  we  may  next  consider  the  physical 
signs  of  the  disease. 

In  cases  of  advanced  and  general  emphysema  the  whole 
chest  appears  enlarged.  There  is  an  unnatural  bulging  and 
prominence  both  in  front  and  at  the  back.  The  chest  be- 
comes '  barrel-shaped.'  There  is  an  unusual  fulness  above 
and  below  the  clavicles^  A  few  months  since,  I  was  consulted 
about  a  lady  who  was  supposed  to  have  a  tumour  at  the  root 
of  the  neck  on  one  side.  I  found  that  the  swelling  was  pro- 
duced by  the  bulging  of  an  emphysematous  lung  upwards  into 
the  neck  above  the  clavicle.  In  some  cases,  the  chest  is 
irregularly  and  unsymmetrically  prominent  on  one  or  both 
sides.  The  semicircular  measurement  of  one  or  of  both  sides 
of  the  chest  is  frequently  increased.  The  disease,  however, 
may  be  highly  marked  without  such  increase.  This  is  espe- 
cially common  in  persons  beyond  middle  age,  whose  costal 
cartilages  are  ossified.  The  movements  of  the  ribs  are  very 
limited.  Their  position  is  that  which  they  ordinarily  occupy 
at  the  end  of  a  deep  inspiration  ;  and  now,  during  even  forced 
breathing,  the  whole  chest  rises  in  a  mass,  but  there  is  very 
little  movement  of  individual  ribs.  The  breathing  is  chiefly 
diaphragmatic  and  abdominal.  The  lower  part  of  the  chest 
sometimes  sinks  in  during  inspiration.  The  duration  of  the 
erpiratory  movement  is  seen  to  exceed  that  of  the  inspiratory. 
This  is  a  result  of  the  diminished  elasticity  of  the  lung. 

1  Diseases  of  the  Chest. 


442  EMPHYSEMA  OF  THE  LUNGS  [CHAp. 

Percussion.— There  is  increase  of  resonance,  an  exagge- 
rated pulmonary  resonance,  sometimes  of  a  tympanitic  charac- 
ter, but  never  so  purely  tympanitic  as  in  cases  of  pneumo- 
thorax, or  distension  of  the  stomach  by  air.  The  excessive 
resonance  extends  over  the  cardiac  region ;  the  heart  being 
overlapped  and  pushed  downwards  by  the  enlarged  lungs. 
The  resonance  extends,  on  both  sides,  lower  than  its  normal 
limit,  owing  to  the  pushing  down  of  the  diaphragm.  The 
liver  is  thus  made  to  occupy  a  lower  position  than  normal, 
and  may  sometimes  appear  to  be  enlarged  when  it  is  only 
misplaced.  Exaggerated  resonance  is  not  constant;  some- 
times the  arched  form  of  the  ribs  renders  them  less  yielding, 
and  therefore  less  resonant  on  percussion,  more  especially  in 
old  persons,  when  the  cartilages  are  ossified. 

Auscultation. — The  chief  auscultatory  sign  of  emphysema 
is  feebleness  of  the  respiratory  murmur.  This  is  a  result  of 
limited  expansion  of  the  chest,  in  consequence  of  which  the 
air  enters  the  lungs  with  less  force,  and  therefore  with  less 
noise.  The  respiration  over  certain  parts  of  the  chest  is 
sometimes  harsh  and  exaggerated  ;  for  the  same  reason  that 
it  is  puerile  over  the  sound  lung,  when  one  is  rendered  more 
or  less  impervious  to  air.  The  rhythm  of  the  sounds  is 
altered.  The  sound  of  inspiration  is  comparatively  short; 
that  of  expiration  is  prolonged.  Very  commonly,  when  the 
expiratory  sound  is  much  prolonged,  it  is  a  sibilus  that  is  heard 
rather  than  the  natural  sound  of  expiration.  All  the  auscul- 
tatory signs  of  bronchitis  are  frequently  heard,  and  also  the  fine 
crepitation  of  oedema  of  the  lung.  Laennec  described  a  sound, 
which  he  called  a  dry  crepitant  rhonchus  with  large  bubbles, 
which,  he  said,  resembles  the  sound  produced  by  blowing  into 
a  dried  bladder.  This  he  considered  pathognomonic  of  vesi- 
cular and  interlobular  emphysema,  but  more  distinct  and  con- 
stant in  the  latter.  Some  writers  assert  that  they  have  heard 
such  a  sound  on  rare  occasions.  Others— and  amongst  them 
Sir  Thomas  Watson  and  Dr.  Stokes — state  that  they  cannot 
distinguish  between  this  sound,  if  it  really  exists,  and  the  crepi- 
tations which  accompany  bronchitis.  It  is  probable,  as  Sir 
Thomas  Watson  suggests,  that  the  sound  in  question  '  is  really 
large  crepitation  in  the  neighbourhood  of  the  dilated  cells.' 
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Laemiec  himself  says  :  '  We  have  a  sound  like  this  in  the 
common  subcutaneous  emphysema,  on  pressing  interruptedly 
with  the  ear  on  the  stethoscope,  or  with  the  fingers,  on  the 
affected  part.' 1  This  I  have  several  times  heard ;  it  is  like 
the  fine  crepitation  of  pneumonia,  and  is  evidently  produced 
by  air  being  pressed  through  the  moist  meshes  of  areolar 
tissue ;  it  is  a  moist,  not  a  dry  sound. 

Laennec  also  describes  a  rubbing  (frottement)  of  ascent 
and  descent,  which  he  believed  to  be  a  result  of  the  friction 
of  sub-pleural  vesicles  against  the  costal  pleura,  in  cases  of 
interlobular  emphysema.  A  friction -sound  probably  never 
occurs  except  as  a  result  of  pleurisy;  in  which  disease 
Laennec  overlooked  it. 

To  recapitulate  then.  The  chief  physical  signs  of  vesicular 
emphysema  are :  local  or  general  bulging  of  chest ;  dimin- 
ished expansion ;  respiration  chiefly  abdominal.  Increased 
resonance  on  percussion,  not  constant.  Eesonance  extending 
over  the  whole  of  the  cardiac  region.  Feeble  respiratory 
murmur,  not  constant ;  prolonged  expiration.  Often  the  signs 
of  catarrh  and  bronchitis.  The  vital  capacity  of  the  chest  is 
small.  An  emphysematous  patient  can  blow  but  little  air 
into  the  spirometer.    The  heart  beats  in  the  epigastrium. 

The  Causes,  the  Pathology,  and  the  Mechanism  of  Vesicidar 
Emphysema. — Most  writers  on  emphysema  have  assumed  that 
this  condition  of  lung  is  a  consequence  of  bronchitis;  but 
they  have  differed  in  their  explanation  of  its  mechanism. 

Laennec's  theory  was  that,  as  a  result  of  catarrh,  there  is 
plugging  of  some  bronchi  by  secretion,  and  a  consequent  accu- 
mulation of  imprisoned  air,  which,  being  expanded  by  the 
high  temperature  of  the  surrounding  lung,  causes  dilatation  of 
air  cells.  He  erroneously  supposed  that  inspiration  is  more 
powerful  than  expiration,  and  so  conveys  air  beyond  the  ob- 
struction, which  expiration  fails  to  expel. 

Dr.  Williams  maintains  the  catarrhal  basis  of  Laennec, 
but  supposes  that  the  air-cells  communicating  with  the 
plugged  bronchi  escape  distension,  while  the  surrounding 
air-cells  dilate,  in  consequence  of  the  extra  work  and  pressure 
thrown  upon  them. 

1  Page  55. 
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Dr.  Gairdncr  maintains  that  emphysema  is  a  result  of  the 
pulmonary  collapse,  which  he  has  shown  to  he  a  common  con- 
sequence of  bronchitis  and  obstruction  of  the  bronchi.  Dr. 
Gairdner's  theory  of  emphysema  is,  that  it  '  is  an  increase 
in  volume  of  those  portions  of  the  lung  to  which  the  air  has 
access,  to  supply  the  place  of  diminished  volume  in  those  parts 
from  which  it  is  excluded.' 1  He  denies  that  the  chest  is  en- 
larged in  emphysema,  and  says :  '  There  is  great  reason  to 
believe  that  it  is  usually  smaller  that  natural ;  the  arching  of 
the  front  and  increase  of  the  antero-posterior  diameter  being 
more  than  counteracted  by  a  diminution  in  all  the  lateral 
diameters,  particularly  at  the  base  of  the  chest.2  This  denial 
of  the  enlargement  of  the  chest  is  contrary  to  my  own  observa- 
tions, and  to  those  of  most  physicians  who  have  directed  atten- 
tion to  the  subject.'  Dr.  Gairdner's  theory  appears  sufficient  to 
explain  the  emphysema  which  occurs  in  the  neighbourhood  of 
lung,  collapsed  after  obstruction  of  the  bronchi,  or  condensed 
and  atrophied  by  a  tubercular  or  an  inflammatory  deposit ; 
but  it  affords  no  satisfactory  explanation  of  cases  of  emphy- 
sema affecting  the  whole  lung,  and  causing  general  enlarge- 
ment of  the  chest.  Moreover,  in  many  cases  of  this  kind,  the 
history  clearly  shows  that  the  emphysema  has  preceded  the 
symptoms  of  bronchitis.  Since  my  attention  has  been  par- 
ticularly directed  to  the  relation  between  emphysema  and 
bronchitis,  a  period  now  of  many  years,  I  have  met  with  a 
considerable  number  of  persons,  both  in  hospital  and  in 
private  practice,  who,  presenting  all  the  physical  and  general 
signs  of  emphysema  in  a  very  marked  degree,  have  had  no 
bronchitic  symptoms  up  to  the  time  of  their  coming  under 
my  notice,  or  they  have  had  these  symptoms  so  recently  as  to 
preclude  the  theory  that  the  bronchitis  had  caused  the  emphy- 
sema. 

The  fact  that  emphysema  sometimes  precedes  the  symp- 
toms of  catarrh  has  been  noticed  by  several  authors.  Thus, 
Laennec  states  that  '  he  has  some  reasons  for  believing  that, 
in  certain  cases,  the  dilatation  of  the  cells  is  the  primary 
affection,  and  the  catarrh  co?isecutivc.' 3    Louis  affirms  that.. 

1  Brit,  and  For.  Med.-Chir.  Rev.,  April  1853,  p.  472.  2  P.  470. 

3  Forbcs's  translation,  p.  148. 
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in  many  instances,  cfttarrh  has  not  shown  itself  until  one  or 
more  years  after  the  commencement  of  oppressed  breathing 
and  other  symptoms  of  emphysema.1  And,  more  recently, 
Dr.  Waters  mentions,  amongst  other  reasons  for  believing  that 
emphysema  depends  on  a  primary  degeneration  of  the  lung- 
tissue,  '  the  high  degree  of  development  which  the  disease 
often  reaches  without  any  previous  history  of  violent  or  long- 
standing cough.' 2 

I  shall  presently  explain  in  what  way  emphysema  acts  as 
a  powerful  predisposing  cause  of  bronchitis  ;  but  I  must  first 
indicate  the  chief  circumstances  under  which  the  disease 
occurs.  These  are  very  various ;  but  there  is  reason  to  believe 
that,  in  all  cases  of  general  emphysema,  there  has  been  an 
impaired  nutrition  of  the  lung-tissue,  a  loss  of  its  normal 
elasticity  and  cohesive  power,  and  a  consequent  expansion  and 
rupture  of  the  air-cells. 

1.  First,  there  is  a  class  of  cases,  in  which  the  tendency  to 
this  disease  appears  to  be  inherited.  Several  members  of  the 
same  family  are  found  to  suffer  from  the  malady,  and  suc- 
cessive generations  of  the  same  family.  "When  the  disease  is 
hereditary,  it  sometimes  manifests  itself  at  an  early  age — 
even  as  early  as  between  the  ages  of  20  and  30 — and  the  chest 
soon  becomes  much  enlarged. 

2.  There  are  cases  of  what  may  be  called  senile  emphysema. 
Advancing  age  brings  on  the  disease  in  those  who  have  no 
hereditary  tendency  to  it.  As  the  .arterial  and  other  tissues 
degenerate  and  decay  with  advancing  years,  so  does  the  elastic 
tissue  of  the  lung.  In  these  cases  of  senile  emphysema,  there 
is  usually  no  visible  enlargement  of  the  chest ;  for,  the  car- 
tilages of  the  ribs  being  ossified,  the  chest- walls  are  incapable 
of  being  much  expanded.  Emphysema,  without  enlargement 
of  the  lung  and  of  the  chest,  is  sometimes  called  atrophic  em- 
physema; while  the  enlarged  emphysematous  lung  is  desig- 
nated hypertrophic.  But  there  is  really  no  hypertrophy  of 
the  lung.  We  do  not  call  a  simply  dilated  bladder  hyper- 
trophied  ;  neither  do  we  speak  of  the  uriniferous  tubes  of  the 

1  '  Eecherchcs  sur  l'Emphyseme  des  Poumons,'  Mdm.  de  la  Soc.  Mid,  d'Ob- 
servation,  Paris,  1887,  tome  i. 

-  Researches  on  Emphysema  of  the  Limgs,  p.  34. 
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kidney  as  being  hypertrophied,  when  they  are  dilated  into 
cysts. 

3.  In  another  class  of  cases,  the  excessive  use,  or  rather 
abuse,  of  alcoholic  liquors,  has  probably  been  the  exciting 
cause  of  the  disease.  This,  at  any  rate,  seems  in  some  in- 
stances to  afford  a  sufficient  explanation  of  that  impaired 
nutrition  of  the  pulmonary  tissues,  which  is  the  immediate 
precursor  of  the  dilatation  and  rupture  of  the  air-cells.  In 
some  instances,  we  find  that  the  emphysematous  patient  has 
had  one  or  more  attacks  of  gout ;  and  it  seems  probable  that 
the  gouty  dyscrasia  may  contribute  to  the  malnutrition  of  the 
pulmonary  tissue.1 

4.  In  a  fourth  class  of  cases,  the  emphysema  has  super- 
vened upon  repeated  attacks  of  bronchitis.  In  such  cases, 
it  is  probable  that  the  nutrition  and  the  elasticity  of  the  pul- 
monary tissues,  have  been  impaired  by  the  recurring  bronchitic 
attacks,  while  the  air-cells  have  been  dilated  and  ruptured  by 
the  forcible  efforts  of  coughing. 

5.  In  another  class  of  cases,  valvular  disease  on  the  left 
side  of  the  heart  appears  to  have  been  the  cause  of  the  em- 
physema. The  association  of  emphysema  with  disease  of  the 
mitral  or  aortic  valves  is  so  frequent,  that  it  cannot  be  a  mere 
casual  coincidence.  For  many  years  past,  I  have  observed 
this  association  of  emphysema  of  the  lungs  with  valvular 
disease  on  the  left  side  of  the  heart,  and  I  have  very  fre- 
quently demonstrated  it  in  the  wards  of  the  hospital.  In 
these  cases,  we  often  find  a  history  of  rheumatic  fever  dating 
some  years  back;  then,  after  a  time,  increasing  shortness 
of  breath  and  palpitation ;  and,  on  examination,  the  physical 
signs  of  emphysema,  and  of  old  valvular  disease,  are  observed. 
In  these  cases,  it  is  probable  that  the  impaired  nutrition,  and 
the  loss  of  elasticity  of  the  lung-tissue,  result  from  the  impeded 
circulation  consequent  upon  the  defective  valve. 

6.  There  is  a  class  of  cases  to  which  I  desire  to  direct  your 
especial  attention — cases  in  which  emphysema  is  associated 
with  an  excessive  accumulation  of  fat  in  the  subcutaneous 
tissue,  in  the  abdomen,  and  about  the  heart.  Many  of  these 
cases  would  come  under  one  or  other  of  the  classes  to  which  I 

1  Dr.  Greenhow  On  Chronic  Bronchitis. 
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have  already  referred.    In  not  a  few  cases,  the  emphysema 
and  the  tendency  to  accumulate  fat  are  hereditary ;  and  in 
some,  the  same  tendency  is  a  result  of  intemperance  in  eating 
and  drinking.    But  these  cases  require  a  separate  and  par- 
ticular mention,  on  account  of  their  peculiar  and  distinctive 
features,  and  on  account  of  the  important  influence  of  diet,  in 
the  prevention  and  mitigation  of  their  distressing  symptoms. 
What,  then,  is  the  connection  between  emphysema  of  the  lungs 
and  an  excess  of  fat  throughout  the  body  ?    We  find  that,  in 
a  large  proportion  of  cases,  this  excess  of  fat  is  associated 
with  what  Dr.  Quain1  has  very  appropriately  designated  '  fatty 
growth  '  about  the  heart ;  and  this  fatty  growth  is  always 
most  abundant  on  the  right  side  of  the  heart.    The  effect  of 
this  growth  is  to  weaken  the  muscular  walls  of  the  right  cavi- 
ties.   The  result  is,  that  the  circulation  through  both  the 
pulmonary  and  the  bronchial  vessels  is  impeded.    There  will 
be  a  diminished  flow  of  blood  through  the  pulmonary  artery, 
in  proportion  to  the  impaired  contractile  power  of  the  right 
ventricle ;  and  the  backward  pressure  of  blood  from  the  dis- 
tended right  cavities,  will  impede  the  return  of  blood  from  the 
bronchial,  as  from  the  other  systemic  veins.    The  impeded 
circulation  leads  to  impaired  nutrition  and  lessened  elasticity 
of  the  pulmonary  tissue,  and  thus  the  lung  becomes  emphy- 
sematous.   An  excess  of  fat,  therefore,  in  particular  a  fatty 
growth  on  the  right  side  of  the  heart,  maybe  a  primary  cause 
of  emphysema.    Then  emphysema,  having  reached  a  certain 
stage,  undoubtedly  increases  the  tendency  to  obesity,  and 
that,  too,  in  a  very  intelligible  way — by  impeding  respiration, 
and  so  lessening  the  combustion  of  hydro-carbon.  Exercise 
lessens  the  accumulation  of  fat  in  the  system  by  increasing 
respiration  and  combustion.   An  emphysematous  patient  can- 
not take  active  exercise,  because  he  is  short-winded ;  and, 
whether  he  take  exercise  or  not,  the  pulmonary  circulation  is 
so  much  impeded,  and  the  vital  capacity  of  the  chest  so  far 
diminished,  that  the  respiratory  changes  are  always  in  arrear 
of  the  needs  of  the  system.    Unburned  hydro-carbon,  there- 
fore, accumulates  in  the  form  of  fat ;  and  many  of  these 
unhappy  patients  carry  about  with  them  a  great  weight  of 

1  Mcd.-Chir.  Trans.,  vol.  xxxiii. 
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material  which  is  simply  an  encumhrance  to  them.  This 
great  accumulation  of  fat,  again,  mechanically  interferes  with 
the  movements  of  the  chest  and  of  the  diaphragm,  so  that 
the  respiratory  changes  and  the  pulmonary  circulation  are 
still  further  impeded,  while  the  heart  is  embarrassed  by  the 
growth  of  fat  upon  its  surface  ;  and  thus,  by  these  mutual  re- 
actions, the  evil  grows  steadily  worse. 

7.  There  is  yet  another  class  of  cases,  quite  distinct  from 
any  of  those  to  which  I  have  before  referred ;  I  mean  cases  in 
which  emphysema  has  supervened  upon  repeated  attacks  of 
spasmodic  asthma.  However  purely  spasmodic,  asthma  may 
be  at  its  commencement,  there  is  a  continual  tendency  to  the 
development  of  structural  changes  in  the  lungs  ;  and  by  far 
the  most  common  of  these  changes  is  emphysema,  with  its 
usual  catarrhal  complications,  and  with  hypertrophy  and 
dilatation  of  the  right  cavities  of  the  heart.  The  following  I 
believe  to  be  the  explanation  of  the  emphysema  which  results 
from  spasmodic  asthma.  During  the  paroxysms  of  asthma, 
there  is  a  partial  apncea,1  caused  by  spasmodic  narrowing  of 
the  bronchial  tubes.  This  partial  apnoea  involves,  as  its  neces- 
sary correlative,  a  partial  asphyxia — that  is,  pulselessness. 
The  movement  of  blood  through  the  lungs  is  checked  by  the 
stopcock  action  of  the  minute  pulmonary  arteries,  in  propor- 
tion to  the  degree  in  which  the  respiratory  changes  are  limited 
by  the  bronchial  spasm.  The  arrest  of  blood  in  the  lungs 
causes  engorgement  of  the  right  cavities  of  the  heart,  and  of 
the  whole  systemic  venous  system.  This  retrograde  engorge- 
ment, extending  to  the  bronchial  veins  and  capillaries,  has  for 
its  invariable  sequence,  mucous  exudation  from  the  bronchial 
mucous  membrane.  The  earlier  attacks  of  asthma  leave  no 
permanent  structural  changes  in  the  lungs.  With  the  cessa- 
tion of  the  bronchial  spasm,  the  freedom  of  the  circulation  is 
restored,  and  the  lungs  are  left  structurally  sound ;  but,  when 
the  asthmatic  paroxysms  have  been  frequent,  severe,  and  pro- 
longed, the  lungs  become  emphysematous.  The  frequently 
recurring  spasmodic  apncea,  with  the  consequent  blood-stasis 

1  In  the  Lecture  on  the  Physiology  of  the  Circulation  I  have  stated  the 
reason  for  the  use  of  the  terms  apncea  and  asphyxia  in  the  sense  in  which 
they  are  here  employed  (p.  22,  note). 
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and  engorgement  of  the  bronchial  veins  and  capillaries,  causes 
an  impaired  nutrition  of  the  pulmonary  tissues,  a  loss  of  elas- 
ticity, and  then  dilatation  of  the  air-cells.  During  the  violent 
respiratory  efforts,  too,  the  air-cells  will  be  subjected  to  an 
excessive  pressure. 

It  will  be  seen,  then,  that  emphysema  consequent  on  disease 
of  the  mitral  or  aortic  valve,  emphysema  the  result  of  fatty 
growth  on  the  right  side  of  the  heart,  and  emphysema  the 
result  of  spasmodic  asthma,  have  this  in  common,  that  the 
impaired  nutrition  of  the  lung-tissue,  and  the  consequent 
dilatation  of  the  air-cells,  are  the  result  of  impeded  pulmonary 
and  bronchial  circulation ;  so  that,  while  the  cause  of  the  im- 
pediment is  different  in  each  of  these  three  classes  of  cases,  the 
ultimate  result  is  the  same. 

Some  difference  of  opinion  has  existed  upon  the  question 
whether  the  dilatation  of  the  air-cells  occurs  during  the  act  of 
inspiration,  or  during  expiration.  Most  writers  have  insisted 
chiefly  upon  the  inspiratory  distension  of  the  air-cells  as  the 
cause  of  their  dilatation  ;  but  Sir  William  Jenner 1  has  directed 
attention  to  the  influence  of  violent  expiratory  efforts — such 
as  occur  in  coughing,  &c. — in  distending  and  dilating  the 
cells,  particularly  in  those  portions  of  the  lung  which  do  not 
receive  uniform  support  from  the  walls  of  the  chest— namely, 
the  apices  and  the  anterior  margins  of  both  lungs,  and  the 
base  of  the  left  lung.  The  air-cells  in  these  portions  of  lung 
are  not  unfrequently  dilated  and  torn  suddenly  during  the 
violent  respiratory  movements  which  occur  when  the  entrance 
and  egress  of  air  are  impeded,  as  in  cases  of  croup,  diphtheria, 
and  hooping-cough. 

To  sum  up,  then,  the  immediate  physical  causes  of  vesicular 
emphysema  : 

1.  It  may  be  a  result  of  increased  strain  and  pressure 
upon  air-cells  which  are  previously  healthy,  as  in  the  cases 
just  now  referred  to,  in  which  acute  emphysema  occurs  during 
the  progress  of  diseases  which  involve  a  great  impediment  to 
the  entrance  and  exit  of  air.  Violent  and  prolonged  gymnastic 
exertion  is  an  occasional  cause. 

2.  It  is  a  result  of  over-distension  acting  upon  cells  in  the 

1  Med.-Chir.  Trans.,  vol.  xl. 
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immediate  neighbourhood  of  portions  of  lung  collapsed,  during 
the  course  of  bronchitis,  or  condonsed  and  contracted  by  a 
tuberculous  or  an  inflammatory  deposit. 

3.  Lastly,  when  emphysema  comes  on  slowly,  and  affects 
the  greater  part  of  both  lungs,  it  is  a  result  of  previously  im- 
paired nutrition  and  diminished  elasticity  of  the  pulmonary 
tissue. 

The  Relation  of  Emphysema  to  Bronchitis. — A  local  and  a 
very  partial  emphysema  may  result  from  lobular  collapse  of 
the  lung,  which  is  one  of  the  accidents  of  bronchitis ;  a  more 
general  emphysema  may  be  induced  by  repeated  attacks  of 
bronchitis,  as  I  have  already  explained  ;  but  whence  comes  it 
that  general  emphysema,  when  not  preceded  and  caused  by 
bronchitis,  is  associated  with  a  continual  liability  to  catarrh 
and  bronchitis  ?  I  look  upon  it  as  certain,  that  this  tendency 
to  bronchitis  is  a  consequence  of  the  emphysema.    I  had  ar- 
rived at  this  conclusion  from  a  careful  observation  of  the  order 
in  which  the  various  phenomena  of  the  disease  occur,  before  I 
saw  any  explanation  of  their  relation  to  each  other ;  and  my 
opinion  is  now  confirmed  by  what  I  consider  to  be  the  rational 
interpretation  of  well-ascertained  facts.    We  have  seen  that 
one  of  the  chief  anatomical  features  of  emphysema  is  the  ob- 
literation of  a  considerable  portion  of  the  capillary  network  of 
the  lung  ;  hence  arises  an  impeded  pulmonary  circulation, 
and  hypertrophy  with  dilatation  of  the  right  side  of  the  heart. 
The  systemic  veins  are  always  more  or  less  distended  ;  and 
the  bronchial  veins,  which  are  tributary  to  the  systemic  veins, 
are  partakers  in  this  distension.    The  bronchial  veins  and 
capillaries,  therefore,  being  in  a  constant  state  of  passive 
engorgement,  there  is  a  continual  tendency  to  serous  transu-. 
dation  through  the  bronchial  mucous  membrane,  which  is 
manifested  by  the  wheezing  sound  audible  on  a  deep  inspira- 
tion ;  and  a  catarrh  from  exposure  to  cold,  which,  occurring 
to  an  individual  with  sound  lungs,  would  be  only  a  slight  and 
transient  ailment,  is  apt  to  become  a  severe  and  chronic 
bronchial  inflammation.    The  impeded  circulation  through 
an  emphysematous  lung,  acting  backwards,  through  the  right 
side  of  the  heart  and  the  vena  cava,  upon  the  bronchial  veins, 
predisposes  to  bronchitis,  and  prolongs  and  aggravates  it  when 
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it  occurs,  just  as  varicose  veins  in  the  legs  act  as  a  predisposing 
cause  of  inflammation  of  the  skin,  and  often  render  its  cure 
difficult.  This,  then,  is  the  explanation  of  the  fact  that  general 
emphysema  of  the  lungs  is  almost  constantly  associated  with 
a  tendency  to  winter-cough  and  bronchitis.  This  explanation 
of  the  relationship  between  emphysema  and  bronchitis  receives 
additional  confirmation  from  the  fact  before  referred  to  and 
accounted  for— namely,  the  invariable  sequence  of  bronchial 
catarrh  upon  every  paroxysm  of  spasmodic  asthma;  the 
catarrh  being,  as  a  rule,  profuse  and  prolonged  in  proportion 
to  the  duration  and  the  intensity  of  the  previous  bronchial 
spasm  and  the  consequent  blood  stasis. 

It  can  scarcely  be  doubted  that  attacks  of  bronchitis  tend 
to  increase  the  emphysema,  partly  by  causing  a  yet  greater 
impairment  of  the  nutrition  of  the  lung,  and  partly  by  the 
forcible  distension  and  tearing  of  the  air-cells  during  the 
paroxysms  of  coughing  and  dyspnoea. 

The  Symptoms  of  Emphysema. — Dyspnoea  is  the  most  fre- 
quent. At  first  it  is  slight,  and  felt  only  on  unusual  exertion, 
such  as  walking  fast  or  running  up-stairs.  It  gradually 
increases,  and  is  subject  to  great  variations  of  intensity.  It 
is  liable  to  occasional  aggravations  through  bronchial  spasm, 
flatulent  distension  of  the  stomach  and  bowels,  and  inter- 
current attacks  of  bronchitis. 

With  the  dyspnoea,  there  is  often  more  or  less  of  palpitation, 
and  a  painful  sense  of  distension  at  the  bottom  of  the  sternum. 
We  have  before  seen  that,  in  consequence  of  the  impeded 
pulmonary  circulation,  the  right  cavities  of  the  heart  become 
distended  and  dilated,  and  their  muscular  walls  hypertrophied. 
The  more  or  less  extensive  obliteration  of  pulmonary  capillaries 
in  an  emphysematous  lung,  impedes  the  passage  of  blood  from 
the  right  side  of  the  heart  as  effectually  as  a  constricted  pul- 
monary artery  or  a  diseased  valve.  The  circulation  through 
the  coronary  veins,  too,  must  be  impeded  by  the  distension  of 
the  right  cavities;  and  this  impeded  circulation  must  be  a 
source  of  cardiac  weakness  and  distress. 

Cough,  as  a  symptom,  ranks  next  in  frequency  and  impor- 
tance to  dyspnoea.    It  is  not  an  essential  symptom  of  emphy- 
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seina  alone ;  but  it  is  a  constant  attendant  on  the  catarrhal 
and  bronchitic  complications  of  emphysema. 

Expectoration,  more  or  less  abundant,  and  of  variable 
character,  is  associated  with  the  cough  during  the  bronchitic 
periods.  Some  patients  expectorate  the  semi-transparent 
pearly  material  which  is  characteristic  of  Laennec's  '  dry 
catarrh.' 

Hcemoptysis  is  a  more  frequent  symptom  than  is  generally 
supposed.  Its  occurrence  often  excites  a  suspicion  of  phthisis; 
but  it  is  notorious  that  patients  who  are  in  a  marked  degree 
emphysematous  rarely  become  tuberculous.  The  blood  ex- 
pectorated is  usually  of  dark  colour,  and  more  or  less  mixed 
with  bronchial  mucus.  Its  source  is  the  over-gorged  veins 
and  capillaries  of  the  bronchial  mucous  membrane ;  and  the 
immediate  exciting  cause  is  often  a  lit  of  coughing,  which 
throws  back  the  blood  with  great  force  into  the  bronchial  veins 
and  capillaries. 

The  countenance  is  usually  more  or  less  puffy,  congested, 
and  dusky — a  result  of  defective  aeration  of  blood  and  venous 
obstruction.  Headache  is  a  common  result  of  the  same  state 
of  blood  and  circulation. 

The  conjunctivce,  too,  are  often  congested,  and  the  eyes 
have  a  glistening  watery  appearance. 

Emaciation  is  not  usually  observable,  except  in  the  advanced 
stages  of  the  disease,  or  as  a  result  of  severe  attacks  of  bron- 
chitis. In  consequence  of  the  enlargement  and  air- distension 
of  the  chest,  the  buoyancy  of  the  body  in  water  is  increased ;  so 
that  a  patient  finds,  to  his  surprise,  that  he  has  acquired  an 
increased  facility  of  swimming,  notwithstanding  his  loss  of 
muscular  power  and  his  increasing  dyspnoea  on  exertion.1 

The  pulse  and  breathing  are  usually  not  quickened,  except 
on  exertion,  or  when  bronchitis  is  present.  Very  commonly, 
the  breathing  is  remarkably  slow  and  heaving,  and  attended 
with  a  wheezing  sound. 

The  voice  loses  tone  and  strength;  and  the  patient  is  in- 
capable of  a  sustained  note,  or  of  long  or  loud  speaking. 
Sometimes  the  voice  becomes  husky  from  congestion  and 
oedema  of  the  mucous  membrane  of  the  larynx. 

1  Dr.  Walshe  on  Diseases  of  the  Lungs. 
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(Edema  of  the  ankles,  either  with' or  without  congestion  of 
the  kidneys  and  albuminuria,  may  occur  as  a  result  of  ob- 
structed pulmonary  circulation  and  consequent  dilatation  of 
the  right  cavities  of  the  heart. 

The  appetite  and  digestion  are  commonly  impaired,  and 
the  patient  is  often  distressed  by  flatulent  distension  of  the 
stomach  after  food.  This  impedes  the  descent  of  the  dia- 
phragm, and  tends  to  cause  or  to  increase  dyspnoea.  It  is  not 
difficult  to  explain  the  flatulent  distension  of  the  stomach. 
The  process  of  digestion  depends  upon  the  solvent  action  of 
the  gastric  secretion  upon  the  food.  The  secretion  of  this 
gastric  fluid  is  checked  by  the  impeded  circulation  of  blood 
through  the  stomach,  consequent  upon  the  obstruction  in  the 
lungs.  In  like  manner,  the  secretion  of  urine  is  checked  by 
the  impeded  circulation  through  the  kidney.  In  consequence 
of  the  deficient  secretion  of  the  gastric  solvent,  the  food  fer- 
ments, decomposes,  and  gives  off  gases  which  distend  the 
stomach. 

Prognosis. — The  prospects  of  an  emphysematous  patient 
are  by  no  means  favourable  or  pleasant.  He  may  live  for  a 
considerable  number  of  years ;  but  he  must  expect  a  continual 
increase  of  his  malady,  with  its  attendant  dyspnoea  and  liability 
to  bronchitis.  Emphysema,  although  in  its  early  stages  it  is 
attended  with  no  immediate  danger,  involves  much  chronic 
suffering,  and  tends  materially  to  shorten  life.  The  most 
unfavourable  cases  are  those  in  which  the  disease  is  hereditary, 
and  manifests  itself  at  an  early  period  of  life.  The  immediate 
danger  to  life  is  usually  associated  with  the  bronchitic  complica- 
tions, the  increasing  obstruction  to  the  circulation,  and  the 
consequent  renal  congestion  with  albuminuria,  a  scanty 
secretion  of  urine  and  dropsy,  passive  engorgement  of  the 
bronchial  veins  and  capillaries,  and  a  resulting  serous  effusion 
into  the  bronchi,  which  renders  the  lungs  oedematous. 

Treatment. — In  the  treatment  of  emphysema,  we  have  to 
consider,  first,  the  emphysema  itself;  and,  secondly,  the 
bronchitic  and  other  complications.  When  once  the  lungs  have 
become  emphysematous,  that  condition  is  permanent,  and  we 
can  do  nothing  effectual  for  its  removal;  but  a  knowledge  of 
the  various  causes  which  tend  to  bring  on  the  emphysema  will 
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enable  us  to  do  much  to  ward  off  the  disease,  and  to  preveni 
its  increase.  Now,  it  is  manifest  that  amongst  the  determinuJ 
causes  of  emphysema  there  are  some  over  which  we  have  more 
control  than  over  others.  Hereditary  tendency  to  the  disease, 
and  the  degenerative  changes  which  occur  with  advancing 
years,  are  little  influenced  by  treatment.  But  we  can  treat 
spasmodic  asthma  with  more  or  less  success.  By  diet  and 
various  medicines  we  can  for  a  time  prevent  the  mischievous 
reaction  of  a  damaged  valve  upon  the  muscular  walls  of  the 
heart,  and  the  consequent  hindrances  to  the  pulmonary  and 
systemic  circulation ;  and  we  can  warn  our  patients  against 
the  abuse  of  alcoholic  stimulants,  and  in  each  of  these  cases 
our  advice  and  our  assistance  may  be  productive  of  more  or 
less  benefit.  But  the  class  of  cases  in  which,  by  timely  warn- 
ing, we  may  render  the  most  valuable  aid,  are  those  in  which 
there  is  an  increasing  tendency  to  the  accumulation  of  fat 
beneath  the  skin  and  in  various  other  parts.  These  subjects 
should  be  warned  of  what  is  in  store  for  them  if  this  fat- 
making  disposition  be  not  checked  and  counteracted ;  and 
then  they  should  be  taught  that  their  chief  safeguard  consists 
in  active  exercise  in  the  open  air,  and  a  carefully  regulated 
diet.  There  is  no  rule  without  exceptions  ;  but  it  may  gene- 
rally be  assumed  that  very  fat  men  and  women  are  hearty 
and  indiscriminate  feeders  ;  and  however  active  they  may 
have  been  in  early  life,  in  proportion  as  they  increase  in 
adipose  bulk,  they  are  the  less  disposed  to  active  exercise. 
Now,  if  these  subjects  will  escape  the  miseries  attendant  upon 
emphysematous  lungs,  they  must  restrict  themselves  to  a  diet 
somewhat  after  the  fashion  of  that  which  is  popularly  known 
as  Bantingism.  The  late  Mr.  Harvey,  of  Soho  Square,  conferred 
a  great  benefit  upon  Mr.  Banting  by  cutting  off  his  favourite 
bread  and  milk,  and  putting  him  on  a  judicious  course  of  diet: 
Mr.  Banting,  zealous  and  grateful,  appealed  to  all  his  fellow- 
sufferers  from  excess  of  fat  to  change  their  diet  and  improve 
their  figures.  Many  of  his  disciples,  acting  without  medical 
advice,  did  themselves  serious  harm  by  a  too  sudden  and 
rigorous  abstinence  from  fat  and  farinaceous  food;  they,  in  fact, 
starved  certain  tissues  which  require  those  hydro-carbon 
compounds  for  their  nutrition,  and  thus  they  brought  suffer- 


XXIX.]  PEOGNOSIS  AND  TREATMENT  455 

ing  upon  themselves  and  discredit  upon  Bantingism.  Modera- 
tion is  to  be  observed  even  in  abstaining.  Each  case  may 
require  some  special  directions,  but,  as  a  general  rule,  these 
fat-making  subjects  should  be  directed  to  take  the  fibre  of  fish, 
flesh,  and  fowl  liberally ;  to  eat  sparingly  of  fat,  butter,  sugar, 
and  farinaceous  substances,  including,  of  course,  vegetables, 
bread,  and  pastry  ;  to  abstain  entirely  from  malt  liquors  ;  and 
to  take  no  more  wine  or  spirit  than  is  absolutely  needful  for 
health  and  comfort.  This  plan  of  diet,  with  daily  walking  or 
horse-exercise  in  the  open  air,  will  do  much  to  check,  although 
it  may  not  entirely  arrest,  the  tendency  to  accumulate  an  excess 
of  fat. 

I  have  said  that  these  emphysematous  patients  are  com- 
monly dyspeptics,  and  suffer  from  flatulent  distension  of  the 
stomach  after  food,  and  I  have  given  the  explanation  of  these 
symptoms.  A  complete  cure  of  this  form  of  dyspepsia  can  be 
effected  only  by  removing  all  impediments  from  the  way  of 
the  circulation—  an  impossible  task.  Yet  something  may  be 
done  to  mitigate  the  symptoms.  A  combination  of  tincture  of 
perchloride  of  iron  and  tincture  of  digitalis  is  sometimes  bene- 
ficial ;  the  iron  acts  as  a  tonic,  while  the  digitalis  as  a  diuretic 
tends  to  lessen  venous  engorgement,  and  so  to  increase  the 
freedom  of  the  circulation.  A  combination  of  mineral  acids 
— hydrochloric  or  nitro-hydrochloric — with  vegetable  bitters, 
quinine,  cascarilla,  or  calumba  with  strychnine,  and  tincture 
or  syrup  of  ginger,  is  often  very  useful  in  assisting  diges- 
tion and  preventing  flatulence.  One  great  object  of  medical 
care  is  to  prevent  catarrh  and  bronchitis,  and  to  cut  short 
these  attacks  when  they  occur.  Amongst  the  most  impor- 
tant means  of  prevention  are  warm  clothing,  protection  from 
cold  and  wet,  and,  during  the  winter,  a  residence  in  a  warm, 
■  dry,  and  equable  climate.  The  treatment  of  catarrh  and 
bronchitis  is  fully  discussed  in  the  previous  chapter  (xxviii.). 
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CHAPTER  XXX. 

A  LECTURE  ON  HAEMOPTYSIS  :  ITS  CAUSES,  RESULTS,  AND 

TREATMENT.1 

Haemoptysis  often  Accidental  and  Harmless— Chief  Causes— Tubercular  Disease 
— Heart  Disease — Apnoea— Pneumonia— Bronchitis— Plastic  Bronchitis- 
Cancer  of  Lung— Emphysema — Excessive  Exertion — Foreign  Bodies  in  Air- 
passages — Mechanical  Injury  of  the  Chest — Aneurism — Scurvy — Purpura 
— Uremia  —  Excess  of  Alcohol  —  Vicarious  —  Hysterical  —  Hemorrhagic 
Diathesis — Pulmonary  Haemorrhage  a  Cause  of  Phthisis— Case  of  Recovery 
after  Copious  Hemoptysis — Treatment. 

Since  the  time  of  Laennec,  it  has  been  very  generally  as- 
sumed that  hsemoptysis,  when  not  associated  with  valvular 
disease  of  the  heart,  or  vicarious  of  the  catamenial  discharge, 
is  almost  always  a  result  and  an  indication  of  tubercular 
disease  of  the  lung.  I  have  long  known  and  taught  that  this 
doctrine,  thus  broadly  stated,  involves  a  large  amount  of 
error.  I  have  seen  a  considerable  number  of  cases  of  hemop- 
tysis, in  which  there  has  been  no  evidence  of  structural  disease 
within  the  chest,  either  at  the  time  or  for  months  and  even 
years  afterwards.  Spitting  of  blood  is  a  symptom  which  at 
the  best  is  sufficiently  alarming ;  there  is  no  need  to  aggravate 
its  terrors  by  the  erroneous  assumption  that  it  is  almost 
invariably  associated  with  serious  organic  disease  either  of 
the  heart  or  the  lungs. 

Let  a  man  who  has  once  spat  blood  apply  to  an  insurance 
office,  and  the  probability  is  that  he  will  be  rejected,  or  re- 
quired to  pay  a  large  increase  of  premium  ;  yet  it  may  be 
that  the  blood-spitting  was  as  much  the  result  of  a  harm- 
less accident  as  if  the  nose  had  been  the  source  of  the  bleed- 
ing.   The  lung  is,  by  far,  the  most  vascular  organ  in  the 


1  British  Medical  Journal,  Feb.  12,  1870. 
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body.  In  addition  to  its  own  nutrient  bronchial  vessels, 
the  whole  of  the  blood,  from  every  other  organ,  passes  through 
the  pulmonary  capillaries.  These  two  systems  of  vessels  in 
the  lung,  in  consequence  of  their  relation  to  each  other,  to  the 
heart,  to  the  movements  of  the  chest,  and  to  the  function  of 
respiration,  are  more  liable  to  sudden  strain  and  pressure 
than  the  blood-vessels  of  any  other  organ ;  and  it  would  be 
indeed  marvellous  if  bleeding  did  not  frequently  occur  from 
their  accidental  rupture,  without  previous  disease. 

Now  let  us  pass  in  review  the  chief  known  causes  of 
hemoptysis ;  and  by  haemoptysis  in  this  lecture,  I  mean 
hemorrhage  from  the  air-passages,  excluding  cases  of  bleeding 
from  the  gums  or  fauces. 

First,  then,  tubercular  disease  of  the  lung  is  a  frequent 
cause  of  haemoptysis.  Certain  of  the  pulmonary  capillaries 
are  compressed  by  a  tubercular  deposit;  the  surrounding 
vessels  are  subjected  to  increased  strain ;  they  consequently 
give  way,  and  haemorrhage  occurs.  In  a  more  advanced 
stage  of  the  disease,  when  softening  of  the  deposit  is  in  pro- 
gress, blood-vessels  may  be  opened  by  ulceration.  In  some 
instances,  considerable  branches  of  the  pulmonary  artery  in 
tuberculous  lungs  become  aneurysmal ;  and  the  rupture  of 
such  an  aneurysm  may  be  a  source  of  sudden,  copious,  and 
even  fatal  haemorrhage. 

Disease  on  the  left  side  of  the  heart  is  a  well-known  cause 
of  haemoptysis.  Suppose  an  incompetent  mitral  valve  :  the 
left  ventricle  drives  a  portion  of  blood  forcibly  backwards  into 
the  lungs,  while  the  right  ventricle  continues  to  propel  the 
blood  onwards.  The  pulmonary  capillaries,  strained  by  the 
increased  pressure  upon  their  wails,  give  way,  and  the  result 
is  haemoptysis  and  sometimes  pulmonary  apoplexy. 

Disease  on  the  right  side  of  the  heart  is  comparatively 
rare ;  but,  when  it  does  exist,  it  not  unfrequently  causes 
bronchial  haemoptysis.  In  the  chapter  Ow  some  Results  of  a 
Retrograde  Engorgement  of  the  Blood-vessels  (p.  51),  I  have 
described  the  case  of  a  woman  whose  sole  organic  disease  was 
great  dilatation  of  the  tricuspid  orifice.  The  whole  systemic 
venous  system  was  much  engorged,  in  consequence  of  the 
reflux  of  blood  through  the  tricuspid  orifice.    The  bronchial 
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veins  and  capillaries  were  partakers  in  this  engorgement,  and 
the  result  was  rupture  of  bronchial  capillaries  and  haemoptysis. 
In  cases  of  congenital  narrowing  of  the  pulmonary  artery, 
haemoptysis  has  been  a  frequent  symptom.  This,  again,  is  a 
result  of  a  retrograde  engorgement  of  the  bronchial  veins 
and  capillaries.  These  patients,  too,  have  frequently  become 
phthisical.  I  shall  presently  refer  to  the  occurrence  of  phthisis 
as  a  consequence  of  pulmonary  haemorrhage. 

Bronchial  haemoptysis,  resulting  from  disease  on  the  right 
side  of  the  heart,  will  help  us  to  understand  the  haemoptysis 
of  apncea.  Thus  haemoptysis,  to  a  variable  extent,  is  an  occa- 
sional accident  in  cases  of  spasmodic  asthma.  What  is  the 
explanation  of  this  ?  Bronchial  spasm  limits  the  supply  of 
air  to  the  pulmonary  capillaries.  In  consequence,  the  minute 
pulmonary  arteries,  by  their  contraction,  check  the  onward 
movement  of  the  blood.  The  systemic  arteries  are  compara- 
tively empty,  while  the  whole  systemic  venous  system  is 
distended.  The  bronchial  veins  and  capillaries  share  in 
this  distension  ;  and  hence  bronchial  mucous  exudation,  and 
occasionally  bronchial  haemorrhage. 

Active  inflammatory  congestion  of  the  pulmonary  and 
bronchial  vessels  is  a  frequent  source  of  haemorrhage.  In 
most  cases  of  pneumonia,  the  expectoration  is  more  or  less 
blood-tinged.  The  mucous  expectoration  of  bronchitis  is  not 
unfrequently  mixed  with  blood.  In  both  pneumonia  and 
bronchitis,  profuse  haemoptysis  is  an  occasional  occurrence, 
quite  unconnected  with  tubercular  disease. 

Plastic  bronchitis  is  a  rare  disease.  I  have  met  with  it 
only  twice.  When  it  does  occur,  haemoptysis  is  a  frequent 
symptom. 

In  cases  of  primary  cancer  of  the  lung,  the  sputa  are  more 
or  less  blood-tinged,  and  not  unfrequently  assume  the  appear- 
ance of  red-currant  jelly. 

In  several  cases  of  haemoptysis  that  have  come  under  my 
observation,  emphysema  of  the  lung  has  been  the  only  struc- 
tural change  that  I  could  discover.  In  most  of  these  cases, 
the  exciting  cause  of  the  haemoptysis  has  been  either  an  attack 
of  bronchitis  or  over-exertion.  In  one  case,  a  fat  lady  witl 
emphysematous  lungs,  while  suffering  from  an  attack  of 
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catarrh,  had  profuse  haemoptysis  after  walking  up-stairs. 
She  died  some  years  afterwards  of  Blight's  disease,  but  had 
no  symptom  of  any  other  pulmonary  disease  than  emphysema, 
with  occasional  catarrh. 

A  former  clinical  clerk,  a  powerful  muscular  man,  who  has 
over-strained  his  lungs  and  rendered  them  emphysematous 
by  excessive  gymnastic  exertion,  has  twice  had  haemoptysis 
after  playing  at  football.    He  remains  in  good  health. 

Without  doubt,  excessive  exertion  may  cause  rupture  of 
pulmonary  vessels  and  haemoptysis  in  persons  whose  lungs 
and  heart  are  perfectly  sound ;  but  it  is  obvious  that  vesicular 
emphysema  is  a  predisposing  cause  of  haemoptysis  from  over- 
exertion. Vesicular  emphysema  is  associated  with  more  or 
less  obliteration  of  pulmonary  capillaries,  and  with  hyper- 
trophy of  the  right  ventricle  consequent  on  the  impeded  circu- 
lation through  the  lungs.  Therefore,  when  the  heart's  action 
is  excited  by  active  exercise,  the  pulmonary  capillaries  are 
injected  with  great  force  by  the  strong  right  ventricle,  and  the 
result  may  be  rupture  of  vessels  and  haemorrhage. 

In  a  considerable  number  of  recorded  cases,  the  irritation 
of  the  air-passages  by  a  foreign  body  introduced  through  the 
larynx  has  been  attended  with  bronchial  haemoptysis. 

It  is  obvious  that  a  blow  on  the  chest,  either  with  or  with- 
out fracture  of  the  ribs,  and  a  consequent  wound  of  the  lung, 
may  rupture  vessels,  and  cause  haemoptysis.  So  an  aneurysm 
of  the  aorta,  or  of  one  of  its  primary  branches,  may  open  into 
the  air-passages,  and  cause  blood-spitting. 

In  all  the  cases  of  haemoptysis  to  which  I  have  referred, 
the  haemorrhage  results  from  various  forms  of  structural 
disease  or  injury,  either  in  the  lungs,  or  heart,  or  blood- 
vessels ;  but  pulmonary  haemorrhage  may  occur  unassociated 
with  any  appreciable  structural  change  within  the  chest.  In 
Rome  of  these  cases,  deterioration  of  blood,  and  consequent 
weakening  of  the  walls  of  the  vessels,  are  the  probable  causes 
of  the  haemorrhage.  Thus  haemoptysis  is  one  of  the  forms  of 
.haemorrhage  which  is  not  unfrequently  associated  with  scurvy, 
with  purpura,  and  with  uraemia.  I  have  repeatedly  seen  both 
profuse  haemoptysis  and  epistaxis  as  results  of  an  habitual 
excess  of  alcohol  and  a  deficiency  of  nutritious  food. 
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Haemoptysis  is  occasionally  vicarious  of  the  menstrual 
discbarge.  In  cases  of  this  kind,  we  must  guard  against 
deception.  I  once  had  a  patient  whose  blood-spitting  was 
supposed  to  have  this  origin.  On  examination,  however,  I 
discovered  the  source  of  the  bleeding  in  numerous  scratches 
which  she  had  made  with  a  needle  in  the  roof  of  her  mouth. 
I  believe  that  this  case  is  a  type  of  some  other  supposed  cases 
of  vicarious  haemoptysis.1 

Lastly,  there  are  cases  in  which  there  is  no  apparent  cause 
for  the  haemoptysis ;  and,  to  conceal  our  ignorance,  we  speak 
of  the  haemorrhage  as  resulting  from  a  hemorrhagic  diathesis. 
The  following  case,  recently  in  the  hospital,  is  an  example  of 
this.2 

John  Herring,  aged  37,  a  blacksmith,  was  admitted  De- 
cember 18,  on  account  of  haemoptysis,  which  began  ten  days 
before  his  admission.  He  said  that,  for  a  fortnight  before  he 
began  to  spit  blood,  he  had  suffered  from  pain  in  the  right  side 
of  the  chest.  The  haemoptysis  began  on  December  8,  and  had 
continued  daily  until  his  admission.  One  day,  December  11, 
he  brought  up  as  much  as  three-quarters  of  a  pint.  The 
blood,  he  said,  had  varied  in  colour,  sometimes  being  dark, 
at  other  times  bright  red.  He  said  that,  twelve  years  ago,  he 
had  pleurisy ;  that  five  or  six  weeks  after  this  he  first  spat 
blood,  and  that  he  had  since  had  frequent  attacks  of  haemop- 
tysis. He  had  sometimes  passed  nine  months  without  an 
attack ;  at  other  times  he  had  had  two  attacks  within  a  week. 
The  blood-spitting  had  generally  continued  from  twenty-four 
to  thirty  hours.  If  it  continued  longer,  he  usually  stopped  it 
by  a  dose  of  elixir  of  vitriol.  Three  years  ago  he  had  in- 
flammation of  the  lungs,  and  was  laid  up  for  six  months,  but 
during  this  illness  he  had  no  haemoptysis.  He  said  that  he 
had  always  been  temperate.  His  father  died  of  old  age  (up- 
wards of  80) ;  his  mother  from  '  change  of  life,  and  some- 
thing wrong  in  her  head.'  He  has  three  brothers  and  a 
sister  in  good  health ;  none  have  died ;  his  grandparents  all 
lived  to  old  age.  On  admission,  he  was  a  fairly  nourished 
man  ;  but  his  face  and  lips  were  pallid.    He  complained  of  a 

1  See  Chapter  XI.,  On  Hysteria. 

2  Hospital  Case  Boole,  vol.  xxxix.,  p.  75. 
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troublesome  cough,  ami  be  expectorated  a  quantity  of  dark 
yellowish-brown  blood-tinged  material,  having  a  foetid  odour  ; 
his  breath,  too,  was  foetid,  and  there  was  some  pain  over  the 
right  side.  Tongue  coated,  appetite  bad,  bowels  costive,  urine 
normal;  the  skin  was  moist;  at  night,  sometimes  profuse 
perspiration  ;  pulse,  66  ;  temperature,  99'8.   Percussion  gave 
natural  resonance  over  the  whole  front  of  the  chest ;  behind, 
there  was  some  dulness  on  percussion  on  the  right  side,  from 
the  spine  of  the  scapula  to  the  base  of  the  lung ;  over  the  dull 
space  there  was  rather  large  crepitation,  with  diffused  blowing 
expiration  ;  the  vocal  resonance  and  vibration  were  unchanged 
over  the  dull  space ;  elsewhere  the  respiratory  sounds  were 
normal,  both  front  and  back ;  the  heart's  sounds  and  action 
were  normal.    He  was  ordered  to  take  ten  grains  of  gallic 
acid  every  three  hours  ;  to  inhale  the  vapour  of  turpentine 
and  boiling  water  night  and  morning.     On  December  22, 
the  expectoration  had  ceased  to  be  blood-tinged ;  it  was  of  a 
dark-greenish  colour,  and  still  had  an  offensive  odour.  Tem- 
perature, 98°- 5  ;  the  dulness  and  crepitation  over  the  lower  lobe 
of  the  right  lung  were  diminished ;  he.  was  ordered  to  inhale 
creasote  instead  of  turpentine.    He  continued  steadily  to  im- 
prove ;  the  expectoration  gradually  ceased ;  and  he  left  the 
hospital  on  January  15.    The  day  before  his  discharge  it  was 
noted  that  there  w?as  normal  resonance  over  the  right  lower 
lobe  ;  inspiration  was  vesicular  and  free  from  crepitation.  The 
only  abnormal  sound  was  somewhat  prolonged  expiration  over 
the  right  back. 

Now  here  is  a  case  in  which  a  frequently  recurring  haemop- 
tysis, extending  over  a  period  of  twelve  years,  is  pretty  cer- 
tainly not  associated  with  organic  disease  of  the  lung,  either 
as  a  cause  or  a  consequence.  When  he  came  in,  the  physical 
signs  indicated  that  the  lower  lobe  of  the  right  lung  was  par- 
tially consolidated,  probably  by  blood,  which  had  been  driven 
into  the  extreme  bronchi  and  air-cells,  where  it  appears  to 
have  decomposed  and  become  foetid.  This  blood  was  gra- 
dually expectorated;  the  lung  has  recovered  its  normal  con- 
dition ;  and  the  man  has  been  restored  to  his  usual  state  of 
health. 

Although  I  have  long  known  that  haemoptysis  not  un- 
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frequently  occurs  unconnected  with  phthisis,  it  is  only  recently1 
that  I  have  learnt  that  pulmonary  haemorrhage  is  an  occa- 
sional exciting  cause  of  phthisic.  Laennec  taught  us  to 
helieve  that,  when  profuse  hemoptysis  is  quickly  followed  by 
the  symptoms  of  a  rapid  phthisis,  tubercles  were  latent  in 
the  lung  and  caused  the  haemorrhage.  Niemeyer  has  lately 
revived  the  doctrine,  which  was  accepted  before  the  time  of 
Laennec,  that  a  copious  pulmonary  haemorrhage,  in  a  person 
previously  healthy,  may  be  an  exciting  cause  of  phthisis.2 
Niemeyer's  doctrine  is,  that  a  portion  of  the  blood,  being 
driven  down  to  the  ultimate  bronchi  and  air-cells,  acts  as  a 
foreign  body,  and  sets  up  inflammatory  and  degenerative 
changes  in  the  lungs,  from  which  the  patient  may  slowly  re- 
cover, or  which  may  result  in  cheesy  deposits,  excavations, 
and  fatal  phthisis. 

In  the  second  volume  of  the  Clinical  Society's  Transac- 
tions there  are  two  interesting  papers  :  one,  by  Dr.  Christian 
Baumler,  on  '  Cases  of  Haemoptysis  followed  by  Inflammatory 
Changes  in  the  Lungs ; '  another,  by  Dr.  Hermann  Weber,  on 
■  Haemoptysis  as  a  Cause  of  Inflammatory  Processes  and 
Phthisis.'  These  papers  are  confirmatory  of  Niemeyer's 
doctrine  ;  and  I  am  sure  that  in  the  main  the  doctrine  is  true, 
for  it  has  rendered  intelligible  to  me  some  facts  in  my  past 
experience,  which  before  I  could  not  comprehend. 

On  May  10,  1867,  I  first  saw  a  married  lady",  aged  about 
25,  who,  a  month  before,  during  a  violent  fit  of  coughing,  had 
brought  up  a  large  quantity  of  blood.  Since  the  haemoptysis, 
she  had  been  weak  and  ill,  but  not  confined  to  bed.  I  found 
all  physical  signs  normal  at  the  upper  and  front  part  of  the 
chest ;  but,  over  the  right  base  at  the  back,  there  were  some 
dulness  on  percussion,  and  rather  loose  and  large  bubbling 
rhonchi.  The  family  history  indicated  no  tendency  to 
phthisis.  The  history  and  the  physical  signs  were  not  those 
of  tubercular  disease,  of  ordinary  pneumonia,  or  of  ordinary 
bronchitis.  I  have  no  doubt  that,  consequent  on  the  pul- 
monary haemorrhage,  blood  had  been  driven  into  the  lower 

1  This  was  said  in  1870. 

2  See  Niemeyer's  Text-Book  of  Practical  Medicine,  translated  by  Drs. 
Humphreys  and  Hacldey,  of  New  York. 
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lobe  of  the  right  lung,  and  had  there  excited  inflammatory 
changes.  I  saw  this  lady  occasionally  for  some  months,  dur- 
ing which  she  gained  strength,  but  the  physical  signs  re- 
mained unchanged.  I  have  heard  quite  recently  (January 
1870)  that  her  health  has  continued  to  improve;  but  her 
medical  attendant  in  the  country  says  there  is  still  dulness 
and  crepitation  over  the  right  base,  and  still  absence  of  ab- 
normal physical  signs  over  the  upper  and  front  part  of  the 
chest.  There  is  reason  to  hope  that  ultimately  she  may  re- 
cover from  the  accidental  results  of  the  pulmonary  haemor- 
rhage, though  the  long  continuance  of  the  physical  signs  gives 
the  case  a  somewhat  serious  aspect. 

[This  prediction  has  been  completely  verified  :  the  patient's 
health  continued  to  improve,  and  when  I  last  saw  her,  on  June 
26,  1874,  she  had  grown  quite  stout.  The  dulness  at  the 
right  base  had  disappeared,  the  respiratory  murmur  was 
rather  feeble  there,  but  there  were  no  moist  sounds.  In  1875 
she  went  to  India  with  her  husband,  and  I  hear  from  a  relative 
(January  1887)  that,  with  the  exception  of  occasional  slight 
ailments,  she  has  been  in  good  health  and  has  grown  very 
stout.] 

In  Chapter  XXXVII.,  on  Thrombosis  and  Embolism,  will 
be  found  the  case  of  a  lady,  aged  40,  in  which  the  fatal  con- 
sequences of  a  pulmonary  haemorrhage  were  of  an  unusual 
character. 

You  eee,  then,  that  pulmonary  haemorrhage  is  a  subject  which 
demands  a  careful  and  diligent  study.  Each  case  requires  a 
minute  and  accurate  investigation  before  we  can  venture  to 
give  an  opinion  as  to  the  cause  or  the  probable  consequences, 
or  the  appropriate  treatment.  There  are  few  cases  in  which 
an  off-hand,  inconsiderate  opinion  is  more  likely  to  be  erroneous, 
and,  therefore,  unjustifiable,  than  in  these  alarming  cases  of 
blood-spitting.  The  fact  that  haemoptysis  is  often  associated 
with  serious  organic  disease,  either  as  a  cause  or  a  consequence, 
renders  it  the  more  important  that  the  antecedents  and  the 
circumstances  of  its  occurrence  should,  in  every  case,  be 
thoroughly  investigated. 

The  treatment  of  pulmonary  haemorrhage  will  vary  some- 
what according  to  the  nature  of  the  exciting  cause.  There 


4(54  HEMOPTYSIS 


CHAH 


arc,  however,  certain  general  rules  which  are  applicable  to 
all  cases.    The  patient  must  remain  as  absolutely  at  rest  J 
possible.    Bodily  exertion  or  emotional  excitement,  by  increas- 
ing the  force  and.  frequency  of  the  heart's  contractions,  is  apt 
to  increase  the  bleeding,  or  to  provoke  a  return.    The  patient 
should  lie  still,  and  neither  move,  speak,  nor  cough,  more 
than  is  absolutely  necessary.    A  cough  is  a  powerful  provoca- 
tive of  pulmonary  haemorrhage,  and  it  is  sometimes  desirable 
to  allay  irritation  and  cough  by  morphine,  which  not  only 
quiets  the  cough  but  which,  there  is  reason  to  believe,  excites 
contraction  of  the  muscular  arterioles,  and  so  tends  to  arrest 
haemorrhage.    Do  your  utmost  to  prevent  the  patient  from 
being  alarmed  and  excited  by  the  sight  of  the  blood.  Let 
him  have  a  plentiful  supply  of  cool  fresh  air.    Let  him  keep 
lumps  of  ice  in  the  mouth  and  swallow  the  cold  water.  Some- 
times the  application  of  ice  to  the  chest  has  a  powerful  effect 
in  arresting  the  bleeding.    It  should  not  be  continued  long 
enough  to  chill  the  patient ;  and  it  is  more  likely  to  be  effectual 
in  exciting  sympathetic  contraction  of  the  deeper  arteries  when 
applied  for  a  short  time  over  different  parts  of  the  chest,  both 
front  and  back,  than  when  applied  continuously  over  one  part. 
Gallic  acid  I  believe  to  be  one  of  the  best  styptics  in  cases  of 
pulmonary  haemorrhage.    It  may  be  given  in  doses  of  ten 
grains,  in  the  compound  infusion  of  roses,  every  three  hours, 
if  the  bleeding  be  copious,  and  less  frequently  as  the  bleeding 
subsides.    Another  useful  styptic  is  the  liquid  extract  of  ergot. 
This,  too,  may  be  given  every  three  hours,  in  doses  of  half  a 
drachm.    It  may  be  given  alone  or  combined  with  the  gallic 
acid  mixture.    The  oil  of  turpentine  in  20-minim  doses  some- 
times succeeds  when  other  remedies  fail ;  and  I  have  seen  the 
bleeding  quickly  arrested  by  the  inhalation  of  turpentine  vapour. 
We  directed  our  patient,  Herring  (p.  460),  to  inhale,  first 
turpentine,  and  subsequently  creasote,  for  two  reasons :  first; 
to  correct  the  fcetor  of  the  expectoration  and  the  breath ;  ami, 
secondly,  to  promote  the  expulsion  of  the  decomposing  blood 
from  the  lung,  and  thus  prevent  the  risk  of  mischief  from  its 
retention.    You  will  find  the  inhalation  of  turpentine  vapour 
an  excellent  expectorant  in  this  and  other  cases  where  the 
object  is  to  expel  accumulated  material  from  the  air-passages. 
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An  emetic  of  sulphate  of  zinc  may  sometimes  be  given  for  the 
same  purpose.  Dr.  Weber,  in  the  paper  before  referred  to, 
recommends  a  combination  of  antimony  and  ipecacuanha  as 
an  emetic,  partly  to  expel  blood  from  the  lung,  and  partly  to 
arrest  bleeding. 
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CHAPTER  XXXI. 

CLINICAL  LECTURE  ON  PHTHISICAL  PERFORATION  OF  THE 
PLEURA,  WITH  PNEUMOTHORAX.1 

Case  of  Phthisis  with  Perforative  Pneumothorax — Physical  Signs  at  Different 
Stages  of  the  Case — Post-mortem  Inspection — Clinical  Commentary — Case 
of  Perforative  Pneumothorax  in  a  very  Early  Stage  of  Phthisis — A  similar 
Case — Explanation  of  Absence  of  Fluid  in  the  Pleura — Splashing  Sound  on 
Succussion  in  Cases  of  Hydro-Pneumothorax — A  Case  of  sudden  Perforative 
Pneumothorax  with  rapid  and  complete  Recovery — Reference  to  other  Cases 
— Case  of  Pneumonic  Perforative  Pneumothorax  with  Dry  Pleurisy  on  the 
Opposite  Side — Ultimately  Paracentesis  and  Drainage — Complete  Recovery. 

I  have  now  (January  7,  1878)  under  my  care  a  case  in 
which  there  is  very  conclusive  evidence  that  a  softened  tuber- 
culous deposit  in  one  lung  has  caused  perforation  of  the 
pleura,  with  resulting  pneumothorax — that  is,  an  escape  of 
air  into  the  cavity  of  the  chest.  The  symptoms  and  the 
physical  signs  which  occur  in  connection  with  this  serious 
accident  are  very  remarkable  and  very  interesting ;  and  I  pro- 
pose now  to  give  you  a  brief  history  of  the  case,  as  recorded 
by  my  clinical  clerk,  Mr.  Macdonald,  with  some  practical  and 
explanatory  comments  thereupon. 

G.  G  ,  aged  26,  an  Italian  stonemason,  employed  at 

the  new  Law  Courts,  was  admitted  into  Sambrooke  ward  on 
December  26,  1877.  He  came  to  this  country  two  months 
ago.  For  about  six  weeks  he  has  had  cough,  with  expecto- 
ration of  phlegm  and  occasional  slight  blood-spitting.  Two 
days  before  his  admission,  he  was  suddenly  seized  with  pain 
in  the  right  side  of  the  chest,  and  great  difficulty  of  breath- 
ing, which  confined  him  at  once  to  his  bed.  On  admis- 
sion (December  26),  the  respirations  were  54,  pulse  110, 
temperature  105°.    He  complained  of  pain  below  the  right 

1  British  Medical  Journal  Feb.  23,  1878. 
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nipple,  extending  through  to  the  back.  There  was  frequent 
short  cough,  with  scanty  muco-purulent  expectoration.  On 
inspection,  it  was  seen  that,  while  the  left  side  of  the  chest 
moved  freely,  the  right  side  was  nearly  motionless.  The  apex 
of  the  heart  was  seen  and  felt  beating  in  the  sixth  interspace, 
external  to  the  left  nipple.  The  liver  was  felt  extending  at 
least  two  inches  below  the  margin  of  the  ribs  on  the  right  side. 
On  percussion,  the  whole  right  side  of  the  chest  was  more 
resonant  than  the  left,  though  the  resonance  had  not  a  tym- 
panitic character.  Over  the  whole  left  side  there  was  loud 
puerile  respiration ;  while  on  the  right  side  the  first  impres- 
sion was  that  respiratory  sounds  were  entirely  absent ;  but, 
on  careful  auscultation  below  the  nipple,  I  discovered  at  each 
inspiration  a  distinct  so-called  '  metallic  tinkling ; '  and  some 
of  you  will  remember  that  I  then  expressed  my  opinion  that  a 
tuberculous  deposit  near  the  surface  of  the  lung  had  softened, 
and  perforated  the  pleura ;  so  that,  at  each  inspiration,  air 
passed  into  the  cavity  of  the  pleura,  giving  rise  to  the  condi- 
tion called  pneumothorax.  The  inspiratory  metallic  tinkling 
is  caused  by  bubbles  of  air  bursting  through  a  small  opening 
on  the  surface  of  the  lung  into  the  air -filled  cavity  of  the 
pleura,  and  there  giving  rise  to  a  resonant  echo.  The  air 
enters  the  cavity  of  the  pleura  more  freely  than  it  passes  out 
(no  expiratory  sound  was  heard).  The  reason  of  this  is  that, 
during  inspiration,  the  partial  expansion  of  the  lung  renders 
the  perforation  patulous,  while  during  expiration  the  elasticity 
of  the  collapsing  lung  partially  closes  the  aperture,  and  thus 
retards  the  escape  of  air  from  the  pleural  cavity.  The  con- 
sequence is,  that  the  right  side  of  the  chest  has  become  dis- 
tended with  air,  which  pushes  the  heart  to  the  left,  and  the 
diaphragm  and  liver  downwards. 

There  is  yet  another  remarkable  physical  sign.  When  the 
patient  speaks  or  coughs,  the  voice  and  the  cough  are  heard 
to  resound  with  what  is  called  an  amphoric  echo :  a  similar 
echo  to  that  which  is  heard  when  we  speak  with  the  mouth 
over  the  orifice  of  an  empty  decanter,  or  over  the  bung-hole 
of  an  empty  wooden  cask. 

The  prognosis  was  very  grave.  The  past  history — in 
particular  the  hemoptysis — rendered  it  nearly  certain  that 
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there  was  tuberculous  disease  of  the  lung ;  and  now  the  righfl 
lung,  bemg  compressed  by  the  air  upon  its  surface,  had  col- 
lapsed, and  was  thus  rendered  useless ;  in  addition  to  this 
some  pus  and  softened  tuberculous  matter  had  escaped  into 
the  cavity  of  the  pleura,  and  acute  pleurisy  had  been  the 
result. 

The  right  side  of  the  chest  was  ordered  to  be  covered  by  a 
linseed  poultice,  and  fifteen  minims  of  liquor  morphinse  to  be 
given  three  times  a  day. 

On  December  31,  when  I  saw  him  for  the  second  time, 
the  metallic  tinkling  sound,  or  amphoric  crepitation,  as  it  is 
better  called,  was  replaced  by  a  loud  inspiratory  amphoric 
blowing,  most  distinctly  heard  below  the  right  mamma  in 
front,  and  behind  in  the  right  inter-scapular  region.  The 
amphoric  echo  of  the  voice  and  cough  remained  as  before] 
The  change  from  amphoric  crepitation  (metallic  tinkling)  to 
amphoric  blowing  is  probably  to  be  explained  by  the  enlarge- 
ment of  the  opening  in  the  pleura  permitting  a  fuller  current 
of  air  to  pass  at  each  inspiration  into  the  cavity  of  the  pleura. 
The  sound,  is  heard  only  during  inspiration,  because  the  rush 
of  air  into  a  large  cavity  is  essential  for  its  production,  while 
the  slower  passage  of  air  from  the  pleural  cavity  into  the  lung 
in  expiration  is  unattended  by  audible  sound.  The  sound  is 
exactly  imitated  by  blowing  sideways  into  a  decanter,  or  into 
a  large  metal  tube,  such  as  a  gun-barrel. 

On  January  3  the  physical  signs  on  the  right  side  re- 
mained the  same,  except  that  there  was  some  dulness  on  per- 
cussion extending  to  near  the  angle  of  the  scapula,  indicating 
liquid  effusion  into  the  pleura.  On  the  left  side,  near  the 
angle  of  the  scapula,  a  dry  friction- sound  was  heard  on  in- 
spiration. Inflammation  had  extended  from  the  right  to  the 
left  pleura,  which  was  now  roughened  by  lymph. 

On  January  27  (the  day  on  which  this  lecture  was  given), 
the  auscultatory  signs  had  again  undergone  a  remarkable 
change.  The  amphoric  blowing  was  no  longer  audible,  and  no 
respiratory  sound  of  any  kind  was  heard  over  the  right  side  of 
the  chest ;  while  the  amphoric  echo  of  the  cough  and  voice  con- 
tinued. What  is  the  explanation  of  this  change  ?  The  most 
probable  interpretation  is,  that  the  orifice  in  the  pulmonary 
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pleura  has  been  closed  by  a  recent  exudation  of  lymph,  by 
which  the  passage  of  air  from  the  lung  into  the  cavity  of 
the  pleura  is  prevented.  The  notes  indicate  that  the  tem- 
perature has  ranged  from  101°  to  103°  until  within  the  last 
two  days,  when,  with  increasing  weakness,  it  has  fallen  to  98°  ; 
the  respirations  have  risen  from  36  to  54;  and  the  pulse, 
from  120  to  140.  There  has  been  a  rapid  decline  of  strength, 
and  it  is  evident  that  the  disease  must  soon  terminate  fatally. 

Subsequent  History,  with  a  Report  of  the  Inspection  of  the 
Body. — Death  occurred  on  January  8,  within  twenty-four 
hours  after  the  preceding  lecture  was  given  ;  and  the  following 
is  a  condensed  report  of  the  inspection,  which  was  made  by 
the  Pathological  Eegistrar,  Mr.  Barrow,  thirty-three  hours 
after  death. 

On  opening  the  abdomen,  the  liver  was  found  to  be  pushed 
down  to  within  an  inch  of  the  umbilicus.  The  convexity  of 
the  diaphragm  on  the  right  side  was  on  a  level  with  the  ninth 
rib,  while  on  the  left  it  extended  as  high  as  the  fifth  or  sixth 
rib.  The  heart  was  displaced  entirely  to  the  left  of  the 
median  line.  On  puncturing  the  right  side  of  the  chest,  a 
quantity  of  air  escaped.  The  right  pleural  cavity  contained 
about  six  pints  of  greenish  sero-purulent  liquid.  The  right 
lung  had  completely  collapsed ;  its  entire  surface  was  covered 
by  a  thick  layer  of  recent  lymph  ;  and  at  its  base  were  two 
masses  of  soft  lymph,  the  larger  one  being  as  large  as  a 
kidney.  When  the  lung  was  inflated  by  blowing  air  into  the 
trachea,  no  air  escaped  from  the  surface  until  the  soft  lymph 
had  been  carefully  scraped  off,  when  a  circular  opening  large 
enough  to  admit  the  blunt  end  of  an  ordinary  probe  was  dis- 
covered, at  about  the  middle  of  the  posterior  surface  of  the 
lower  lobe  of  the  lung.  Through  this  opening,  after  the  re- 
moval of  the  recent  exudation,  air  escaped  freely  when  the 
lung  was  inflated.  On  incising  the  lung  at  that  spot,  the 
opening  was  found  to  communicate  with  a  cavity  about  the 
size  of  a  large  walnut ;  the  cavity  being  partly  filled  by  a 
purulent  secretion,  and  surrounded  by  condensed  lung-tissue. 
The  apex  of  the  lung  was  consolidated,  and  contained  several 
caseous  masses ;  but  in  no  other  part  had  softening  and  ex- 
cavation occurred.    The  posterior  surface  of  the  left  lung  was 
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partly  covered  by  a  thin  layer  of  recent  lymph.  The  apex  of 
the  left  lung  was  condensed,  of  a  greyish  colour,  and  having 
a  shotty  feel,  with  here  and  them  a  small  mass  of  caseous 
deposit.  No  other  noteworthy  morbid  appearance  was  dis- 
covered. 

Subsequent  Clinical  Commentary  on  the  Case. — It  will  be 
seen  that,  in  this  interesting  case,  the  post-mortem  appearances 
corresponded  very  exactly  with  the  physical  signs  observed 
during  the  various  stages  of  the  disease ;  and  in  particular 
my  bedside  interpretation  of  the  replacement  of  the  amphoric 
crepitation  (metallic  tinkling)  by  amphoric  blowing,  and  the 
final  cessation  of  the  latter  auscultatory  sign,  seems  to  be 
completely  confirmed.    The  phenomena  of  this  case  are  en- 
tirely in  accordance  with  Fournet's  doctrine  that,  in  cases  of 
pneumothorax  from  perforation  of  the  pleura,  the  phenomena 
of  metallic  tinkling  and  amphoric  blowing  will  cease,  if  com- 
plete closure  of  the  opening  be  effected.    Without  doubt,  a 
crepitating  echo  (metallic  tinkling)  may  occur  in  a  closed 
pleura  containing  air  and  liquid,  as  a  result  of  the  agitation 
of  the  liquid  by  coughing  or  movement  of  the  body  (succus- 
sion),  or  the  fall  of  drops  of  liquid  from  the  upper  to  the 
lower  parts  of  the  pleural  cavity ;  and  perhaps  even,  as  Dr. 
Walshe  suggests,1  'the  echo  of   rhonchi  in  the  adjacent 
bronchial  tubes  may  cause  tinkling ;  '  but,  for  the  production 
of  a  true  amphoric  blowing,  I  am  firmly  persuaded  that  a 
free  current  of  air  into  a  large  cavity  is  essential.    In  all  the 
cases  in  which  the  phenomenon  of  amphoric  blowing  has 
come  under  my  observation,  this  physical  sign  has  been 
associated  with  one  or  other  of  the  three  following  conditions  : 

1.  A  large  cavity  in  the  lung  communicating  with  a  bronchus ; 

2.  Perforation  of  the  lung,  with  an  inspiratory  current  of  air 
into  the  cavity  of  the  pleura  ;  3.  Pneumothorax,  with  a  fistu- 
lous opening  in  the  chest-wall,  and  a  consequent  inflow  of  air 
during  inspiration. 

Some  of  you  will  probably  remember  a  boy  named  Eatcliffi 
who  was  under  my  care  in  Sambrooke  ward  in  the  summer  oj 
1875.  After  being  tapped  for  empyema,  he  had  a  fistulous 
opening  in  the  chest-wall  for  several  weeks,  but  ultimately 

1  On  Diseases  of  the  Lungs,  1th  edition,  p.  156 
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recovered  completely.  While  the  fistulous  opening  with  pneu- 
mothorax continued,  we  heard  sometimes  amphoric  crepitation 
(metallic  tinkling)  caused  by  air-bubbles  bursting  through  the 
fluid  secretion  of  the  wound  into  the  air-containing  cavity  of 
the  pleura ;  at  other  times,  amphoric  blowing,  when  a  fuller 
current  of  air  was  inspired  through  the  fistulous  opening 
nearly  or  quite  free  from  fluid.  These  phenomena  could  at 
any  time  be  temporarily  suspended  when  the  fistulous  orifice 
was  closed  by  the  pressure  of  a  finger  or  a  plug  of  lint. 

In  the  great  majority  of  cases  of  perforation  of  the  pleura 
with  pneumothorax,  the  diagnosis  is  attended  with  little  or  no 
difficulty.  The  physical  signs  which  I  have  before  referred  to, 
occurring  in  a  patient  who  has  been  suddenly  seized  with 
hurried  and  difficult  breathing  and  pain  in  one  side  of  the 
chest,  are  in  the  highest  degree  conclusive.  In  some  cases, 
however,  the  physical  signs  are  not  so  unequivocal  as  in  that 
which  I  have  here  recorded.  Some  years  since,  I  had  in  the 
hospital  two  cases  in  which  there  was  a  somewhat  perplexing 
inconsistency  of  physical  signs.  In  one  case,  with  tympanitic 
resonance  over  the  lower  and  back  part  of  the  chest,  amphoric 
blowing  and  amphoric  echo  of  the  voice  and  cough,  there  was 
dulness  on  percussion  over  the  upper  and  front  part,  with 
moist  rattling  sounds.  This  was  explained  after  death  by  a 
pretty  extensive  adhesion  of  the  upper  lobe  of  a  tuberculous 
lung  to  the  chest-wall.  As  these  adhesions  between  the 
pulmonary  and  the  costal  pleurae  are  the  chief  protection 
against  perforation,  so  the  forcible  tearing  asunder  of  an  ad- 
hesion during  a  fit  of  coughing  is  the  most  frequent  immediate 
cause  of  the  accident.  The  other  case  of  pneumothorax  to 
which  I  referred,  was  one  in  which,  with  increased  resonance 
over  the  whole  of  the  left  side,  without  amphoric  blowing,  a 
distinct,  though  feeble,  respiratory  murmur  could  be  heard 
down  to  the  very  base  of  the  lung.  On  inspection,  it  was  found 
that  the  centre  of  the  base  of  the  lung,  over  a  surface  about 
two  inches  in  diameter,  was  firmly  adherent  to  the  diaphragm. 
This  adhesion  prevented  the  complete  collapse  of  the  lung,  and 
the  descent  of  the  diaphragm  in  inspiration  drew  a  limited 
amount  of  air  into  the  lung. 

The  case  which  we  have  been  considering  affords  an  illustra- 
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tion  of  the  fact  that  perforation  of  the  pleura,  with  resulting 
pneumothorax,  may  occur  in  an  early  stage  of  phthisis.  Many 
years  ago,  I  saw,  with  my  old  foianfl  the  late  Mr.  Lavies,  a  case 
in  which  this  fatal  accident  occurred  at  a  yet  earlier  stage. 
An  adult  male  prisoner  in  the  Westminster  House  of  Correction, 
having  had  a  cough  for  a  few  weeks,  was  suddenly  seized  with 
pain  in  the  right  side  and  distressing  rapidity  of  breathing. 
There  was  excessive  resonance  on  percussion  over  the  affected 
side,  while  the  normal  respiratory  sound  was  replaced  by  a  loud 
amphoric  blowing.  The  diagnosis  of  perforation  of  the  pleura 
with  pneumothorax  was  obvious.  The  man  died  in  a  few  days, 
and  in  the  apex  of  the  lung  was  a  scanty  caseous  deposit,  the 
only  part  that  had  undergone  softening  being  a  piece  not  larger 
than  a  pea,  immediately  beneath  the  perforated  pleura.  In  all 
cases,  perforation  of  the  pleura  with  pneumothorax  is  attended 
by  the  sudden  onset  of  symptoms  of  more  or  less  intensity. 
The  collapse  of  the  lung  and  the  consequent  sudden  great 
diminution  of  the  vital  capacity  of  the  chest  always  cause 
more  or  less  urgent  dyspnoea.  The  pain  and  the  other  symp- 
toms associated  with  the  onset  of  acute  pleurisy  are,  I  believe, 
mainly  influenced  by  the  amount  of  purulent  secretion  which 
escapes  from  the  lung  into  the  cavity  of  the  pleura.  When  a 
pus-secreting  cavity  of  considerable  size  opens  into  the  pleura, 
the  escape  of  its  contents  rapidly  excites  intense  inflammation 
in  the  serous  cavity  ;  while,  on  the  other  hand,  a  perforation 
which  does  not  communicate  with  a  cavity  is  attended  with 
little  or  no  pleuritic  inflammation.  On  looking  back  to  some 
notes  of  cases  seen  when  I  was  physician  to  the  Public  Dispen- 
sary, I  find  that,  in  the  case  of  a  man  whom  I  saw  in  March 
1847,  although  he  lived  for  five  days  after  the  occurrence 
of  perforation  with  pneumothorax,  no  liquid  in  the  pleura  or 
other  evidence  of  pleurisy  was  found  after  death.  In  that  case 
a  very  small  perforation  had  occurred  at  the  apex  of  the  left 
lung,  in  contact  with  a  piece  of  softening  tubercle,  but  not 
communicating  with  a  cavity  ;  and  this,  as  I  believe,  explains 
the  absence  of  pleuritic  complication. 

In  that  case,  there  was  absence  of  amphoric  blowing, 
explained,  as  I  then  believed  and  noted,  by  the  extreme  smnll- 
ness  of  the  aperture  in  the  pleura.    It  is  probable  that  the 
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collapse  of  the  lung,  after  the  occurrence  of  perforation  may 
have  entirely  closed  the  aperture  through  which  the  air  first 
escaped.  The  diagnosis  of  perforation  with  pneumothorax  was 
based  upon  the  sudden  onset  of  pain  and  dyspnoea  in  a  phthi- 
sical subject,  exaggerated  percussion-resonance  over  the  left 
side,  very  feeble  breath-sounds,  and  crepitation  which  was 
attended  with  amphoric  echo,  beneath  the  clavicle.  From  this, 
I  inferred  that  the  apex  of  the  lung  was  partially  adherent  to 
the  chest-wall ;  and  this  diagnosis  was  verified  by  the  post- 
mortem examination. 

You  are  aware  that  when  there  is  a  mixture  of  air  and 
liquid  in  the  pleura,  a  sudden  jerk  (succussion)  of  the  patient's 
body  when  he  is  standing  or  sitting,  causes  a  splashing  sound, 
which  is  easily  heard  when  the  ear  is  applied  over  the  affected 
side.  This  physical  sign  has  been  known  to  the  profession 
since  the  time  of  Hippocrates.  We  did  not  seek  for  it  in  our 
patient's  case.  We  had  abundant  diagnostic  evidence  without 
it ;  and  the  patient's  feebleness  and  suffering  were  so  great 
that  it  was  undesirable  to  add  to  his  distress  by  the  rather 
rough  procedure  which  is  requisite  to  develop  the  phenomena 
in  question.  An  over-zealous  auscultator  is  in  some  danger 
of  forgetting  that  a  minute  and  prolonged,  and  especially  a 
rough,  examination  of  the  chest  may  be  a  source  of  fatigue, 
distress,  and  even  danger  to  the  patient. 


APPENDIX  TO  CHAPTEE  XXXI. 

A  Case  of  Sudden  Perforative  Pneumothorax,  with  rapid  and 

complete  Recovery. ' 

On  November  15, 1881, 1  saw  at  Woolwich,  in  consultation 

with  Surgeon-Major  Godwin,  Master  H.  A  ,  a3t.  17,  whose 

history  was  as  follows :— He  had  been  at  school  at  Gosport, 
working  hard  and  successfully  and  in  good  health. 

On  November  2  he  ran  about  twenty  miles  in  a  paper- 
chase,  when  he  was  so  much  fatigued  that  he  dropped  on  the 
ground.  He,  however,  quickly  recovered,  and  during  the  two 
following  days  he  was  in  his  usual  good  health,  doing  his  school 

1  Keprintcd  from  Vol.  XV.  of  the  Clinical  Society's  Transactions. 
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work  and  exercising  himself  in  the  gymnasium.    On  the  third 
day  after  the  paper-chase,  November  5,  soon  after  his  midday 
dinner,  and  immediately  after  running  up-stairs,  he  was 
suddenly  seized  with  severe  pain  in  the  left  side  of  the  chest, 
urgent  dyspnoea,  and  extreme  prostration.  Mr.  H.  S.  Wharton, 
of  Gosport,  who  was  immediately  sent  for,  found  the  boy  lying 
on  his  back  gasping  for  breath,  and,  as  he  says  in  a  note  with 
which  he  has  favoured  me,  '  Knowing  him  to  be  an  emotional 
lad,  who  was  likely  to  faint  from  very  slight  causes,  I  thought 
a  distended  stomach  was  at  the  bottom  of  his  troubles.  I 
ordered  him  to  bed,  and  on  my  next  visit  put  my  ear  to  his 
chest  in  a  casual  way,  not  dreaming  that  there  was  anything 
amiss  there,  as  he  had  no  pain  or  cough  leading  me  to  suspect 
thoracic  mischief,  when  to  my  surprise  I  could  hear  no  respi- 
ratory murmur  on  the  left  side ;  but  in  its  place  the  most 
positive  evidence  that  the  pleura  was  distended  with  air, 
there  being  amphoric  resonance  over  the  whole  left  side  and 
the  heart  displaced  to  the  right.'    The  diagnosis  was  con- 
firmed by  Dr.  Miller,  of  Southsea,  who  saw  the  patient  in  con- 
sultation with  Mr.  Wharton. 

About  four  or  five  hours  after  the  onset  of  the  attack  the 
pain  and  dyspnoea,  which  had  been  urgent,  entirely  passed 
away,  and  so  long  as  he  remained  at  rest  did  not  return. 

After  a  few  days'  rest  in  bed,  his  father  took  the  patient 
to  his  home  at  Woolwich,  on  November  14,  where,  on  the 
following  day,  I  saw  him  with  Dr.  Godwin.  He  was  in  bed, 
but  declared  that  he  was  quite  well,  and  wished  to  know  when 
he  might  go  back  to  his  school  work.  He  had  a  slight  short 
and  dry  cough,  but  no  pain  or  dyspnoea.  Pulse  60 ;  respi- 
ration 24 ;  temperature  97°.  The  physical  signs  of  perforative 
pneumothorax  were  unequivocal.  Over  the  whole  left  side, 
which  was  comparatively  motionless,  there  was  hyper-resonance 
on  percussion,  except  in  the  interscapular  region,  where,  in 
the  probable  position  of  the  collapsed  lung,  the  resonance  was 
rather  less  than  at  the  corresponding  point  on  the  right  side ; 
over  the  same  limited  space  there  was  a  feeble  and,  as  it  were, 
a  distant  sound  of  respiration.  Elsewhere  over  the  whole  left 
side,  the  normal  respiratory  murmur  was  replaced  by  loud  am- 
phoric blowing  and  an  occasional  crepitating  echo  ('  metallic 
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tinkling').  There  was  camphoric  echo  of  the  cough  and 
voice.  There  was  no  evidence  of  liquid  in  the  pleura;  no 
dulness  at  the  base  ;  no  splashing  sound  on  succussion.  The 
heart  was  felt  and  heard  beating  in  the  epigastrium,  and  to 
the  right  of  the  sternum. 

As  there  were  no  symptoms  requiring  treatment,  it  was 
agreed  to  keep  him  in  bed  on  simple  diet,  without  medicine  of 
any  kind. 

On  November  27,  Dr.  Godwin  was  good  enough  to  write  to 
me,  and  his  report  indicated  considerable  improvement ;  the 
main  points  being  '  increase  of  movement  on  the  left  side, 
absence  of  amphoric  blowing  and  metallic  tinkling,  distinct 
respiratory  murmur  down  the  left  side  of  the  spine ;  the 
heart's  impulse  felt  to  the  left  of  the  sternum  ;  general  health 
excellent  in  all  respects.' 

Again,  on  December  23,  Dr.  Godwin  reported  the  result  of  a 
conjoint  examination  made  three  days  before  by  his  colleague, 
Dr.  Stevenson,  and  himself,  to  this  effect : — '  Vesicular 
murmur  is  now  plainly  audible  over  the  whole  left  chest ;  it 
is  weaker  over  the  lower  lobe  than  the  upper,  but  yet  quite 
distinct ;  the  heart  is  well  over  to  the  left  side.  His  general 
health  excellent.  About  a  fortnight  ago  he  had  a  return  of 
pain  similar  to  that  which  caused  him  such  agony  when  he 
was  first  attacked,  but  much  less  intense.  On  examination 
at  that  time  I  found  that  the  heart  had  made  a  decided 
move  towards  its  natural  position.  The  pain  lasted  only  a  few 
hours.    He  has  now  gone  off  to  Brighton  with  his  parents.' 

On  January  11,  1882,  his  parents  brought  him  to  me.  He 
then  had  no  cough  or  other  sign  of  illness,  and  the  only  notice- 
able difference  on  a  careful  comparison  of  the  two  sides  of  the 
chest,  was  a  somewhat  doubtful  flattening,  with  diminished 
inspiratory  movement,  in  the  left  subclavian  region.  The  re- 
spiratory and  vocal  phenomena  were  everywhere  quite  normal. 
He  has  since  returned  to  school,  and  his  first  medical  atten- 
dant there,  Mr.  Wharton,  writes  to  me :— '  As  far  as  I  can 
determine,  he  is  perfectly  cured  of  his  pneumothorax.' 

The  question  arises,  What  was  the  cause  of  the  breach  in 
the  texture  of  the  pleura  which  resulted  in  the  pneumothorax  ? 

His  parents  reminded  me  that  I  had  once  before  been 
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consulted  about  him,  and  on  referring  to  my  case-book  I 
found  that  on  May  19,  1879,  when  he  was  15  years  of  age,  he 
was  brought  to  me  on  account  of  a  cough,  which  I  attributed 
to  enlargement  of  the  tonsils.  I  made  no  note  of  the  condition 
of  the  chest,  but  I  have  no  doubt  that  I  examined  it  with  a 
negative  result. 

A  younger  brother  has  lately  died,  after  a  long  illness  from 
scrofulous  disease  of  the  hip  and  vertebrae.  I  think  it  probable 
that  at  some  former  period  there  had  been  a  slight  structural 
change  at  the  apex  of  the  left  lung,  resulting,  as  so  commonly 
happens,  in  the  formation  of  local  adhesions  between  the  pul- 
monary and  costal  pleurae ;  and  that,  as  a  result  of  the  violent 
exertion  which  he  had  recently  undergone,  these  old  adhe- 
sions became  stretched  and  partially  ruptured,  so  as  ultimately 
to  cause  a  rent  in  the  texture  of  the  pleura,  with  consequent 
pneumothorax.  Then,  as  there  was  no  purulent  or  other 
morbid  secretion  which,  by  escaping  into  the  cavity  of  the 
pleura,  would  excite  inflammation  and  empyema,  the  ruptured 
pleura  was  soon  repaired,  the  escaped  air  was  gradually 
absorbed,  the  lung  again  expanded,  and  the  heart  resumed  its 
normal  position. 

Perforative  pneumothorax,  being  usually  associated  with 
phthisis,  is  almost  invariably  fatal.  I  have  seen  a  considerable 
number  of  cases  of  phthisical  pneumothorax,  but  this  is  the 
first  case  of  recovery  that  has  come  under  my  observation.  I 
am  indebted  to  Dr.  Stephen  Mackenzie  for  a  reference  to  a 
case  of  recovery  published  by  himself.1  The  patient  was  a 
man,  ait.  50,  who  had  for  many  years  suffered  from  cough 
and  shortness  of  breath.  The  pneumothorax,  which  occurred 
suddenly,  was  supposed  to  have  resulted  from  the  rupture  of 
an  emphysematous  air-vesicle.  The  air  was  pumped  out  of  the 
chest  by  an  aspirator.  The  symptoms  and  physical  signs 
passed  away,  and  the  patient  left  the  hospital  in  three  weeks, 
feeling  better  than  he  had  done  for  months.  Dr.  Mackenzie 
also  referred  me  to  a  short  paper  by  Dr.  Wilks,2  in  which 
three  cases  of  recovery  from  simple  pneumothorax  are  briefly 
recorded. 

1  Lancet,  August  19,  1871,  p.  259. 

2  British  Medical  Journal,  Feb.  2,  1874,  p.  770. 
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Two  of  the  cases  occurred  in  Guy's  Hospital,  one  being  a 
young  man,  the  other  an  elderly  man,  under  the  care  of  the 
late  Dr.  Hughes,  who  suggested  that  the  pneumothorax  had 
resulted  from  rupture  of  a  '  bullous  portion  of  an  emphyse- 
matous lung.'  Both  patients  made  a  complete  recovery.  The 
third  case  was  that  of  a  lady,  set.  30,  who  in  the  eighth  month 
of  her  pregnancy,  after  a  slight  cold,  had  acute  perforative 
pneumothorax.  The  symptoms  gradually  subsided ;  she  was 
soon  delivered  of  a  healthy  child,  and  her  recovery  was  com- 
plete. In  none  of  these  three  cases  was  any  operative  pro- 
cedure resorted  to. 

Postscript. 

Case  of  Pneumonic  Perforative  Pneumothorax,  with  Dry 
Pleurisy  on  the  Opposite  Side.    Complete  Recovery. 

A  very  remarkable  case  of  complete  recovery  from  perfora- 
tive pneumothorax  with  effusion,  was  one  which  I  attended 
\vith  my  lamented  friend,  the  late  Dr.  Baxter,  in  1882.  The 
temperature  charts  and  the  bed-side  notes  were  afterwards 
sent  to  Dr.  Baxter,  and  unfortunately  have  been  lost.  I 
regret,  therefore,  that  I  can  give  only  a  general  outline  of  the 
case. 

H.  C  ,  aet.  19,  a  tall  and  not  very  muscular  youth,  con- 
sulted Dr.  Baxter  at  the  beginning  of  January  1882,  on  account 
of  a  cough  which  had  troubled  him  for  about  a  week.  Dr. 
Baxter  sent  him  home  to  bed,  and  in  a  few  days  he  presented, 
with  a  moderately  high  temperature,  the  physical  signs  of 
pneumonia  at  the  base  of  the  left  lung.  A  few  days  later 
there  was  a  sudden  access  of  dyspnoea,  and  with  this  the 
physical  signs  of  pneumothorax  on  the  left  side.  At  this  stage 
of  the  case  Dr.  Baxter  asked  me  to  see  the  patient  with  him. 
There  was  tympanitic  resonance  over  the  whole  left  side  of  the 
chest,  with  amphoric  blowing,  and  the  heart  was  displaced  to 
the  right.  In  about  another  week  there  were  physical  signs 
of  liquid  in  the  left  pleura,  dulness  on  percussion,  with  splash- 
ing sounds  in  succussion  ;  and  about  the  same  time  he  was 
rather  suddenly  seized  with  severe  pain  over  the  right  side  of 
the  chest,  where  a  dry  pleuritic  friction  sound  was  extensively 
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heard.  The  patient's  condition  scorned  desperate,  with  one 
lung  collapsed  and  useless,  while  the  other  was  embarrassed  by 
the  agonising  pain  which  attended  every  inspiration.  The 
distress  of  breathing  was  extreme,  and  the  pulse  very  rapid 
and  feeble.  He  was  well  supplied  with  nourishment  and 
stimulants,  and  the  painful  side  was  poulticed  and  fomented  ; 
but  the  main  reliance  was  placed  upon  repeated  doses  of 
morphine.  He  had  a  drachm  of  the  liquor  morphinae  twice, 
and  occasionally  three  times,  in  the  twenty-four  hours.  By 
degrees  the  pain,  and  with  it  the  urgent  dyspnoea,  subsided. 
Meanwhile,  the  fluid  in  the  left  pleura  was  found  to  have 
increased,  while  the  amphoric  blowing  had  ceased,  and  his 
general  condition  was  much  improved. 

On  March  29  he  was  removed  to  a  private  hospital  in 
Fitzroy  Square,  and  on  the  following  day,  my  friend  Sir  Joseph 
Lister  drew  off  fifty-four  ounces  of  clear  serum,  without  a  trace 
of  opacity.  I  am  indebted  to  Sir  Joseph  for  the  following  notes 
of  the  further  progress  of  the  case  :  '  A  large  drainage-tube  was 
inserted  in  the  free  space  obtained  by  removing  a  portion  of  one 
of  the  lower  ribs  in  the  axillary  line,  and  an  antiseptic  dress- 
ing was  applied.  The  fluid  remained  serous  to  the  last,  a 
good  illustration  of  the  different  results  of  antiseptic  from 
ordinary  treatment.  In  the  early  part  of  April,  the  discharge 
having  become  very  slight,  the  tube  was  removed,  and  the 
wound  was  allowed  to  heal.  But  on  returning  from  a  stay  of 
about  three  weeks  in  the  country,  I  found  that  the  fluid  had 
re-accumulated,  and  on  May  4  I  opened  up  the  cicatrix  and 
re-introduced  a  tube.  The  quantity  of  fluid  let  out  on  the 
second  occasion  happened  to  be  exactly  the  same  as  on  the 
first — fifty-four  ounces — and  again  it  was  purely  serous.  This 
time  I  took  care  to  retain  the  tube  longer.  It  was  finally  re- 
moved on  June  3,  and  he  left  convalescent  on  the  14th  of 
that  month.' 

The  youth  has  remained  well  since  his  serious  illness.  In  a 
letter  dated  January  28,  1887,  he  says  :  '  I  am  as  strong  now 
as  I  ever  was,  and  have  never  had  the  slightest  cold  or  illness 
since  my  return  home.'  The  most  critical  period  of  the  case 
was  during  the  two  or  three  days  of  agonising  pleuritic  pain 
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on  the  right  side,  while  the  left  lung  was  entirely  collapsed 
and  useless.  There  can,  I  think,  be  no  question  that  the  re- 
peated doses  of  morphine  enabled  him  to  weather  the  storm. 
The  subsequent  antiseptic  drainage  of  the  pleura  was  most 
successful. 


I  have  lately  (1887)  heard  from  the  father  of  the  patient 
whose  case  is  recorded  at  p.  473,  that  the  young  gentleman 
has  been  with  his  regiment  through  the  late  campaign  in  the 
Soudan,  and  that  he  has  not  once  been  on  the  sick  list. 


r 
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CHAPTER  XXXII. 

ON  CERTAIN  DIFFERENCES  IN  THE  PHYSICAL  SIGNS  BENEATH  THE 
CLAVICLES,  ON  THE  TWO  SIDES  OF  THE  CHEST,  IN  HEALTHY 
SUBJECTS. 

Physical  Signs  of  Phthisis  in  an  Early  Stage— Table  Showing  the  Signs  in  the 
Infra-clavicular  Regions  in  Fifty  Healthy  Men — The  Great  Frequency  of 
increased  Vocal  Resonance  and  Vibration  on  the  Right  Side — Flattening 
under  one  Clavicle  from  Lateral  Curvature  of  the  Spine. 

When  making  a  physical  examination  of  the  chest  in  cases  of 
suspected  phthisis,  attention  is  especially  directed  to  the  apex 
of  the  lung,  and  to  a  comparison  of  the  respiratory  and  vocal 
sounds  over  the  corresponding  portions  of  the  two  lungs.  Any 
inequality  of  the  physical  signs  on  the  two  sides  is  looked 
upon  with  suspicion,  and  may  be,  in  fact,  an  indication  of 
structural  change  in  the  lung. 

There  are  certain  auscultatory  signs  which  may  result  from 
a  slight  deposit  in  the  lung — so  slight  as  not  to  cause  an  ap- 
preciable difference  in  the  percussion  note.  The  chief  of  these 
are  a  feeble  inspiratory  sound,  with  harsh  and  prolonged  ex- 
piration, also  a  comparative  increase  of  the  vocal  resonance, 
and  of  the  vocal  vibration  or  fremitus  on  one  or  other  side. 
Now  it  is  important  to  know  and  to  bear  constantly  in  mind 
that  there  may  be  a  marked  inequality  of  these  physical  signs 
in  the  subclavicular  regions  of  perfectly  healthy  subjects. 

Many  years  ago,  I  was  one  of  a  committee  of  four  who 
undertook  a  careful  investigation  of  this  subject,  and  the 
results  of  the  inquiry  are  given  in  the  following  tabular  state- 
ment, which  was  published  in  Dr.  Sibson's  Medical  Anatomy, 
p.  72 :— 
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THE  SIGNS  PRESENT  IN  HEALTH  OVER  THE 
UPPER  LOBES. 

The  following  observations  were  made  by  a  Committee  consisting  of  Dr. 
Baly,  Dr.  George  Johnson,  Dr.  Quain,  and  Dr.  Sibson,  and  named  by  a  private 
Society  for  the  study  of  Diseases  of  the  Chest. 

The  observations  were  made  on  fifty  healthy  men,  their  ages  ranging  from 
eighteen  to  thirty,  selected  by  Dr.  Baly  from  among  the  inmates  of  Millbank 
Prison. 

(Published  with  the  sanction  of  the  Society.) 


Signs  over  the  First  and  Second  Bibs  below  the  Clavicles. 
1.  Bespibatory  Movements: — Number  of  Observations  .... 


47 


Equal  45 

Greater  on  the  Bight ...  1 
Greater  on  the  Left   ...  1 


2.  Sound  on  Percussion  : — 

A.  Over  1st  and  2nd  Bibs 


-Number  of  Observations  50 


Equal  39  Including  1  doubtful. 

More  resonant  on  the  Eight    4  All  slightly 

'  1  decidedly. 
More  resonant  on  the  Left  .7-4  slightly. 

.  2  very  doubtful. 

B.  Over  1st  and  2nd  Cartilages  :— Number  of  Observations  . 


20 


Equal  1 

More  resonant  on  the  Bight  3 
More  resonant  on  the  Left  .  16 


Others  probably  not  re- 
corded. 

7  decidedly. 
9  slightly. 


Equal 


26 


3.  Breath  Sound  during  Inspiration,  ordinary  :— Number  of  Observations  50 

,  13  Sound  distinct. 

7  Sound  feeble. 
3  Sound  scarcely  audible. 

1  Sound  inaudible. 

2  Undecided  as  to  equality. 

1  decidedly. 

3  slightly. 

3  predominance  somewhat 
doubtful. 

2  much. 
6  decidedly. 

8  slightly. 

1  slightly,  but  very  faint. 

I  I 


N.B.  —  In  one 
case  no  sound 
heard  on 
right. 


Louder  on  the  Bight 


Louder  on  the  Left 


17 
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4.  Breath  Sound  doking  Inspiration,  forced  : — Number  of  Observations  50 


Equal  

Louder  on  the  Right 
Louder  on  the  Left 


■  17  decidedly. 
.20-2  equality  doubtful. 
1  scarcely  audible. 

i  6  decidedly. 
.  10  \  3  slightly. 

I  1  predominance  doubtful. 

(14  decidedly. 
.  20  |  5  slightly. 

(  1  doubtful. 


5.  Breath  Sound  during  Expiration,  ordinary  : — Number  of  Observations  50 


Equal 


N.B. — In  seven 
cases  no  sound 
heard  on  left. 


Louder  on  the  Bight 


Louder  on  the  Left 


28 


21 


3  distinctly. 

6  scarcely  audible. 
.  19  inaudible. 

/  2  much. 

7  decidedly. 
10  slightly. 

1  slightly,  but  very  faint. 
^  1  predominance  doubtful. 


1  Decidedly. 


Breath  Sounds  on  Expiration,  forced  : — Number  of  Observations  . 

•  4  more  or  less  loud. 

Equal  6      1  feeble. 

,  1  scarcely  audible. 
C  6  much. 

Louder  on  the  Bight  .    .    .  41  J  23  decidedly. 

1 12  slightly. 
Louder  on  the  Left    ...    2  Decidedly. 


49 


7.  Sound  of  Whisper  : — Number  of  Observations 

Equal  0 

Louder  on  the  Bight  ...  42 
Louder  on  the  Left    ...  0 


42 


5  much. 
29  decidedly. 
8  slightly. 


8.  Sound  of  Voice  :— Number  of  Observations 
Equal  3 


50 


/  4  much. 

Louder  on  the  Bight  .    .    .  47  J  37  decidedly. 

I  6  slightly. 

Louder  on  the  Left    ...  0 
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9.  Vocal  Vibration  :— Number  of  Observations  50 

2  distinct. 

Equal 


3 


Stronger  on  the  Eight  .  .  47 
Stronger  on  the  Left  ...  0 


1  feeble. 
5  much. 
37  decidedly. 
5  slightly. 


10.  Heart's  Sounds,  especially  Second  Sound  : — Number  of  Observations  50 
Equal  14 

(  1  much. 
21  decidedly. 
6  slightly. 

1  predominance  doubtful. 

3  decidedly. 

4  slightly. 


Louder  on  the  Eight  ...  29 


Louder  on  the  Left 


Breath  Sounds  over  the  Back. — Supraspinous  Fossa. 

11.  Breath  Sounds  during  Inspiration,  forced  : — Number  of  Observations  16 

Equal   7 

Louder  on  the  Eight .    .       4  Decidedly 

(  2  decidedly. 
Louder  on  the  Left    .    .    .    5  j  3  slightly 

12.  Breath  Sounds  during  Expiration,  forced: — Number  of  Observations  16 

Equal  0 

( 12  decidedly. 
Louder  on  the  Eight  .    .    .  16  j  4  sliglltly- 

For  convenience  of  reference  I  have  numbered  the  different 
sections. 

The  most  striking  and  important  inequalities  on  the  two 
sides  are  those  relating  to  the  vocal  resonance  and  fremitus. 
Thus,  in  sections  8  and  9,  it  is  shown  that  while  in  only  3  out 
of  50  healthy  men  were  the  vocal  resonance  and  fremitus  equal 
in  the  two  subclavicular  regions,  in  the  remaining  47  cases 
the  resonance  was  louder  and  the  vibration  stronger  on  the 
right  side.  In  not  one  case  out  of  the  50  was  the  vibration 
greater  on  the  left.  In  section  7  it  will  be  seen  that  the 
sound  of  the  whispered  voice  was  more  audible  on  the  right 
side  in  every  one  of  the  42  subjects  examined.  In  sections  3 
to  6  the  results  of  comparing  the  respiratory  sounds  on  the 
two  sides  are  given.    It  appears  that  the  respiratory  sounds 
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are  much  more  frequently  equal  on  Ihe  two  sides  than  are  the 
vocal  resonance  and  vibration.  It  also  appears  that  an  in- 
equality is  more  frequently  observed  with  forced  than  with 
ordinary  respiration.  When  there  was  a  difference  in  the 
sound  of  inspiration  on  the  two  sides,  in  the  majority  of  cases 
the  sound  was  more  feeble  at  the  right  side ;  or,  as  appears 
in  the  table,  it  was  louder  on  the  left. 

On  the  other  hand,  the  expiratory  sound,  when  unequal 
on  the  two  sides,  was,  in  the  great  majority  of  cases,  louder 
on  the  right  side ;  and  with  forced  expiration  this  was  more 
frequent  than  with  ordinary  expiration,  the  numbers  being : 
out  of  49  cases  6  equal,  2  louder  on  the  left,  41  louder  on  the 
right. 

The  facts  here  recorded,  which  have  the  most  important 
bearing  upon  the  physical  signs  in  the  early  stage  of  phthisis, 
are  the  great  frequency  of  comparative  increase  of  the  vocal 
resonance  and  vibration,  and  of  the  expiratory  sound  on  the 
right  side.  These  physical  signs,  therefore,  when  observed  at 
the  left  apex,  would  be  much  more  probably  associated  with 
a  slight  deposit  in  the  lung  than  when  they  occur  on  the  right 
side. 

The  occasional  differences  in  the  inspiratory  sound  on  the 
two  sides  are  of  less  importance. 

The  fact  recorded  in  section  2,  that  in  16  out  of  20  men 
examined  the  resonance  on  percussion  over  the  first  and  second 
costal  cartilages  was  greater  on  the  left  than  on  the  right  side, 
is  probably  due  to  the  position  of  the  ascending  aorta  and  the 
descending  cava  nearly  behind  the  right  cartilages.  The 
sounds  of  the  heart,  especially  the  second  sound,  as  will  be 
seen  from  section  10,  are  in  the  majority  of  cases  heard  more 
distinctly  under  the  right  than  the  left  clavicle,  the  probable 
reason  being  that  the  aortic  valves,  which  are  the  main  element 
in  the  production  of  the  second  sound,  are  nearer  the  right 
than  the  left  clavicle. 

With  reference  to  the  diagnosis  of  disease  at  the  apex 
of  the  lung,  it  is  often  noted  that  an  inflammatory  or 
tuberculous  deposit  there  causes  a  visible  flattening  in  the 
subclavicular  region.  It  should,  however,  be  generally  known 
that  such  flattening,  unassociated  with  other  physical  signs, 
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often  results  from  an  entirely  different  cause.  In  most 
cases  of  lateral  curvature  of  the  spine  the  two  sides  of  the 
chest  become  un  symmetrical — one  side  of  the  chest  will  com- 
monly be  more  rounded  than  the  other  at  the  back,  while 
the  relative  rotundity  and  flattening  are  reversed  in  front. 
And  a  slight  flattening  thus  resulting  in  one  infraclavicular 
region  might,  if  not  rightly  interpreted,  be  supposed  to  result 
from  a  deposit  in  the  apex  of  the  lung.  If  such  a  deposit  were 
the  cause  of  the  flattening,  there  would  be  diminished  resonance 
on  percussion  over  the  flattened  region.  On  the  other  hand,  it 
will  usually  be  observed  that  when,  in  the  absence  of  lung 
disease,  the -two  sides  of  the  chest  are  unsymmetrical,  the 
flattened  side  is  slightly  the  more  resonant  of  the  two ;  the 
explanation  being  that  a  nearly  straight  rib  when  percussed 
yields  more  to  the  blow,  and  gives  out,  therefore,  a  louder 
sound  than  a  more  arched  rib,  over  which  the  force  of  the 
blow  becomes  more  equally  diffused. 

A  consideration  of  the  facts  above  recorded  may  sometimes 
have  the  good  result  of  preventing  the  unfair  and  uncalled-for 
rejection  of  candidates  for  life  insurance. 
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CHAPTER  XXXIII. 

A  LECTURE  ON  THE  MORBID  ANATOMY  AND  PATHOLOGY  OF 
ACUTE  ENDOCARDITIS. 1 

Eoughening  of  the  Endocardium — Fibrinous  Deposits— Earely  Ulceration — 
Occasional  Eupture  of  Tendinous  Cords— Changes  Chiefly  on  Left  Side  of 
Heart — Origin  of  the  Fibrinous  Vegetations — Experiments  of  Sir  John 
Simon,  Dr.  Mackenzie,  and  Sir  Joseph  Lister— Double  Festoon  on  Aortic 
Valves  —  Mechanical  Wound  of  Valve  covered  by  Fibrine  —  Sources  of 
Embolism. 

I  propose  now  to  describe  and  explain  to  you  the  anatomical 
characters  of  acute  endocarditis. 

The  lining  membrane  of  the  heart,  when  inflamed,  becomes 
red,  either  uniformly  or  in  patches.  The  surface,  deprived  of 
its  natural  polish,  feels  more  or  less  rough.  The  membrane 
becomes  opaque,  thick,  and  soft,  and  can  be  stripped  or 
scraped  off  in  patches  ;  its  tissue  sometimes  cracks,  and  then 
fibrinous  coagula  form  on  the  margins  of  the  resulting  fissures. 

Fibrinous  concretions  or  wart-like  vegetations  form  on  the 
free  surface  of  the  membrane,  sometimes  in  patches,  here  and 
there,  in  the  interior  of  the  auricle  or  ventricle ;  more  com- 
monly on  the  mitral  or  aortic  valves ;  much  less  frequently 
on  the  tricuspid  valves ;  with  extreme  rarity,  if  ever,  on  the 
pulmonary  valves.  These  fibrinous  vegetations  are  often 
scattered  over  the  surface  of  the  valves,  both  mitral  and 
aortic ;  but  they  are  commonly  most  abundant  near  the 
margins  of  the  valves,  forming  bead-like  fringes  on  the  mar- 
gins of  the  mitral  valve,  and  often,  as  Sir  Thomas  Watson 
particularly  points  out,  a  double  festoon  on  each  semilunar 
valve,  the  fibrine  being  collected  most  abundantly  at  the  line 
of  junction  between  the  thinner  and  thicker  portions  of  the 
valve. 

1  British  Medical  Journal,  March  5,  1870. 
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It  should  be  observed  that  the  vegetations  are  usually 
confined  to  the  under  or  cardiac  aspect  of  the  aortic  valves, 
and  that  they  rarely  occur  on  the  upper  or  arterial  surface. 
I  will  presently  give  you  what  seems  to  be  the  explanation  of 
this  fact. 

Sometimes,  though  rarely,  rheumatic  inflammation  leads 
to  ulceration  and  destruction  of  one  or  more  of  the  semilunar 
valves.  The  ulcerative  process  may  extend  into  the  con- 
tiguous muscular  tissue,  and  it  may  even  go  so  far  as  to  per- 
forate the  septum  of  the  heart.  Sir  Thomas  Watson  relates 
one  case  in  which  this  occurred,  and  another  in  which  an 
abscess  as  large  as  a  hazel-nut  had  formed  in  the  septum 
immediately  opposite  the  disorganised  valve.  The  hearts  of 
these  two  patients  are  on  the  table.  Both  patients  were  young 
women — one  aged  21,  the  other  22.  Both  were  admitted  for 
a  first  attack  of  rheumatic  fever.  Both  had  acute  pleurisy, 
and  endocarditis,  without  pericarditis.  One  died  in  three 
weeks ;  the  other,  within  a  month  after  admission. 

Sometimes  large  and  firm  coagula  are  found  in  the  cavity 
of  the  auricle  or  ventricle. 

One  of  the  accidents  of  endocarditis  is  the  rupture  of  one 
or  more  tendinous  cords  of  the  mitral  valve,  rendered  brittle 
by  the  inflammatory  process.  The  broken  ends  of  the  cords 
then  become  covered  by  warty  vegetations. 

Some  interesting  questions  relating  to  the  morbid  anatomy 
of  endocarditis  we  will  consider  now,  before  passing  on  to  the 
symptoms. 

1.  Why  are  the  morbid  changes  so  often  limited  to  the 
left  side  of  the  heart?  To  this  question  the  reply  is,  that 
arterial  blood  probably  contains  the  morbid  element  of  acute 
rheumatism,  which  is  the  most  frequent  cause  of  endocarditis, 
more  abundantly  than  does  the  venous  blood ;  and  the  morbid 
arterial  blood,  by  its  contact  with  the  endocardium  of  the  left 
cavities,  acts  as  an  irritant,  and  thus  excites  inflammation. 
An  experiment  of  Dr.  Bichardson's  affords  support  to  this 
explanation.  He  injected  a  solution  of  lactic  acid  into  the 
peritoneum  of  a  dog.  The  result  was  endocarditis,  with  fibrous 
deposit  on  the  tricuspid  valve.  The  acid  absorbed  by  the  veins 
first  came  into  contact  with  the  right  side  of  the  heart,  and 
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there  excited  disease ;  and  a  bellows  Pound  was  heard  on  aus- 
cultation over  the  heart. 

Acute  rheumatism,  although  the  most  frequent,  is  not  the 
sole  cause  of  endocarditis.  Amongst  other  exciting  causes  of 
the  disease  may  be  mentioned  uraemia  the  result  of  acute  or 
chronic  renal  disease,  pyaemia,  erysipelas,  scarlet  fever.  If  in 
all  cases  of  scarlet  fever  the  heart  were  examined  as  systema- 
tically as  it  is  during  the  progress  of  rheumatic  fever,  the 
occurrence  of  endocarditis  would  be  found  to  be  more  fre- 
quently associated  with  that  disease  than  is  now  generally 
supposed. 

2.  What  is  the  origin  of  the  fibrinous  vegetations  ?  Why 
are  they  so  often  found  on  the  valves  alone  ?  and  why  espe- 
cially on  the  margins  of  the  valves  ?    Some  pathologists,  and 
amongst  others  Sir  John  Simon,1  deny  that  these  vegeta- 
tions are  of  inflammatory  origin.    His  theory  is,  that  they 
are  fibrinous  precipitations  from  an  overcharged  solution  of 
fibrine  ;  the  valves  encrusting  themselves  with  fibrine,  just  as 
a  stick  in  certain  streams  coats  itself  with  a  calcareous  enve- 
lope.   And  he  explains  the  preference  of  these  vegetations  for 
the  left  side  of  the  heart  by  the  fact  that  arterial  blood  is 
more  prone  than  venous  blood  to  precipitate  its  fibrine,  either 
from  containing  more  of  it,  or  from  containing  it  in  some 
more  separable  form.   Sir  John  Simon  supports  his  theory  by 
the  results  of  experiment.    By  means  of  a  very  fine  needle,  he 
passed  a  thread  transversely  through  the  artery  and  vein  of 
a  living  dog,  leaving  it  there,  so  that  it  might  cut  the  stream. 
The  thread  was  allowed  to  remain  during  a  period  of  from 
twelve  to  twenty-four  hours.    The  vessels  experimented  on 
were  the  femorals,  the  carotid  and  jugular,  the  aorta  and  cava, 
in  different  animals.    The  result  was,  that  the  thread,  where 
it  traversed  the  artery,  presented  a  considerable  vegetation  on 
its  surface,  sometimes  as  large  as  a  grain  of  wheat,  always  of 
pyramidal  shape — its  base  attached  to  the  string ;  its  apex  in 
the  direction  of  the  blood-current.    Mr.  Simon  remarks  upon 
this :  '  In  the  artery,  one  might  say  that  the  thread  whipped 
the  blood,  just  as  one  whips  blood  in  a  basin  to  get  the  fibrine 
out  of  it;  but  with  this  trifling  difference,  that,  instead  of  the 

1  Lectures  on  FaUioloijij,  p.  55. 
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rod  beating  the  fluid,  the  fluid  ran  over  the  rod,  and  pre- 
cipitated its  fibrme  there.'  In  the  vein,  the  thread  seemed  to 
operate  only  obstructively,  never  coating  itself  with  fibrine, 
but  sometimes  delaying  or  stopping  the  circulation  with  a 
voluminous  black  clot,  chiefly  collected  on  that  side  of  the 
thread  most  remote  from  the  heart. 

Sir  John  Simon's  theory,  supported  as  it  is  by  his  ingenious 
experiments,  contains  a  very  important  element  of  truth  ;  but 
it  is  not  the  whole  truth  with  regard  to  the  pathology  of 
endocarditis.  Without  doubt  he  is  right  in  his  opinion  that 
the  fibrinous  vegetations  are  chiefly,  if  not  entirely,  a  deposit 
from  the  blood,  and  not  solely  or  chiefly  an  exudation  from 
the  inflamed  lining  membrane  of  the  heart.  Admitting  with 
him  that  acute  rheumatism  is  a  disease  in  which  there 
is  an  excess  of  fibrine  in  the  blood;  hi  which,  too,  'almost 
certainly  there  are  other  conditions  besides  quantity,  making 
the  fibrine  easy  of  precipitation,' 1  there  is  conclusive  evi- 
dence that  the  immediate  cause  of  the  fibrinous  deposit,  which 
constitutes  the  vegetations  of  endocarditis,  is  the  altered  physical 
condition  of  the  lining  membrane,  wliicli  residts  from  its  being 
inf.  amed. 

There  are  facts  and  experiments  which  afford  much  sup- 
port to  this  proposition.  The  fibrine  of  the  blood  has  a 
tendency  to  coagulate  on  any  parts  of  the  interior  of  the 
vascular  system  which  have  become  roughened  or  otherwise 
structurally  changed.  Thus,  in  the  interior  of  an  aneurysm, 
the  fine  laminated  coagula  form  layer  after  layer.  In  one 
series  of  experiments,  designed  by  the  late  Dr.  F.  W.  Mac- 
kenzie to  illustrate  the  pathology  of  phlegmasia  dolens,  he 
first  excluded  the  blood  from  the  jugular  vein  of  a  living  dog  ; 
then  he  irritated  the  lining  membrane  by  the  application 
of  a  solution  of  nitrate  of  silver.  When  the  blood  was  read- 
mitted, it  speedily  coagulated  throughout  the  entire  tract  of 
the  vein  so  treated.2  This  affords  a  striking  illustration  of 
the  influence  exerted  by  inflammation  of  the  lining  mem- 
brane of  the  vascular  system  in  causing  coagulation  of  the 
blood. 

In  Mr.  (now  Sir  Joseph)  Lister's  Croonian  Lecture  on  the 

1  P<  57.  1  Medico -Chir.  Trans.,  vol.  xxxvi.  p.  201. 
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Coagulation  of  the  Blood  he  adduces  facts  and  arguments  in 
opposition  to  the  theory  that  ammonia  is  the  essential  cause 
of  the  blood's  fluidity,  and  shows  that  the  contact  of  a  foreign 
body  will  determine  the  coagulation  of  the  blood  when  the 
escape  of  ammonia  would  have  been  impossible.  Thus  blood 
coagulates  on  a  coil  of  wire  inserted  into  the  carotid  of  a  horse ; 
and  it  coagulates  in  capillary  tubes  immersed  in  ammonia. 
He  also  found  that  blood  coagulated  on  parts  of  vessels  which 
had  been  inflamed  by  contact  with  ammonia. 

The  explanation  of  the  fibrinous  vegetations,  therefore, 
appears  to  be  this.  The  endocardium  is  inflamed  and 
thickened,  and  its  surface  consequently  roughened  by  exuda- 
tion. Upon  the  surface  so  roughened,  the  fibrine  becomes 
deposited,  and  agglutinates  in  wart-like  masses.  The  valves 
are  a  favourite  seat  of  these  fibrinous  deposits  from  the  blood, 
because  their  streamward  surfaces  and  their  margins  are  con- 
tinually exposed  to  the  friction  of  the  blood-current ;  so  that 
if  the  whole  interior  of  the  ventricle  and  the  surfaces  of  the 
valves  were  uniformly  inflamed  and  roughened  by  exudation, 
the  vegetations  would  be  more  abundant  over  the  valves,  on 
account  of  the  mechanical  facilities  which  there  exist  for  the 
coagulation  and  deposit  of  the  fibrine. 

If,  as  I  have  before  suggested,  the  contact  of  the  morbid 
blood  with  the  endocardium  is  the  exciting  cause  of  the  in- 
flammation, it  is  obvious  that  the  orifices  of  the  heart  and  the 
valves,  in  proportion  as  they  are  more  exposed  to  this  morbific 
influence  than  the  general  surface  of  the  cavities  of  the  heart, 
are,  in  the  same  degree,  more  liable  to  be  the  seats  of  in- 
flammation. 

Sir  Thomas  Watson  explains  the  double  festoon  of  fibrine 
on  each  semilunar  valve  by  supposing  that  the  exuded  lymph 
is  mechanically  pressed  away  from  the  thinner  portions  of 
each  valve,  where  the  two  surfaces  come  into  contact  when 
the  valves  are  closed  ;  and  consequently  the  lymph  is  '  heaped 
up  in  a  ridge  along  the  boundary  lines  of  contact,  just  as  a 
thin  layer  of  butter  on  a  board  would  be  displaced  and  heaped 
up  in  a  little  curvilinear  ridge  by  the  pressure  of  one's  thumb.' 
It  is  probable  that  a  deposit  on  the  under  or  cardiac  aspect  of 
the  thinner  margins  of  the  valves  might  be  displaced  by  the 
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pressure  of  the  opposed  surfaces  ;  but  this  theory  does  not 
explain  the  absence  of  fibrinous  deposits  on  the  upper  or 
arterial  aspect  of  the  valves.  I  believe  that  the  distribution 
of  the  fibrinous  vegetations  on  the  semilunar  valves  is  ex- 
plained by  the  fact  that  the  thicker,  fibrous,  and  more  rigid 
portion  of  each  valve  has  its  margin  and  its  cardiac  surface 
projected  against  the  onward  current  of  blood,  and  thus  re- 
ceives a  more  abundant  deposit  of  fibrine. 

My  explanation  of  the  fibrinous  vegetations  is  essentially 
the  same  as  that  given  by  Eokitansky,1  who  says  that,  in  the 
great  majority  of  cases,  the  vegetations  are  only  in  part  to  be 
regarded  as  inflammatory  products.  The  lowest  layer  alone 
can  be  considered  as  an  exudation ;  whilst  the  greater  number 
have  been  formed  in  a  secondary  manner  by  a  deposit  of 
fibrine  from  the  blood. 

As  fibrine  is  thus  deposited  upon  surfaces  roughened  and 
structurally  changed  by  inflammation,  so  in  like  manner 
fibrinous  vegetations  are  apt  to  occur  on  the  margins  of  any 
fissure  of  the  endocardium,  on  the  torn  extremities  of  a 
papillary  tendon,  on  the  margin  of  an  acute  aneurysm  of  the 
heart,  on  the  inner  wall  of  a  chronic  aneurysm  of  the  heart, 
and,  beyond  the  heart,  on  rough  and  uneven  spots  on  the 
inner  surface  of  the  vessels.  In  each  of  these  cases,  the 
deposit  of  fibrine  is  determined  by  the  blood  coming  into  con- 
tact with  an  abnormal  surface. 

Sir  Thomas  Watson  mentions  a  curious  fact  which  bears 
upon  this  subject.  In  one  of  Dr.  Hope's  experiments,  per- 
formed with  the  view  of  ascertaining  the  cause  of  the  second 
sound  of  the  heart,  the  aortic  valves  of  an  ass  were  held  back 
by  a  wire  inserted  into  the  vessel.  The  animal  had  previously 
been  rendered  insensible  by  a  narcotic,  and  the  circulation 
was  kept  up  by  artificial  respiration.  Upon  the  final  cessa- 
tion of  the  heart's  motions,  the  organ  was  removed  from  the 
body,  and  examined  ;  when  the  valve  that  had  been  mechani- 
cally injured  was  found  studded  with  wart-like  masses  of 
fibrine.  The  brief  duration  of  this  experiment  precludes  the 
possibility  of  an  inflammatory  exudation.  It  is  manifest  that 
the  mechanical  injury  of  the  surface  of  the  valve  had  the 

1  Pathological  Anatomy,  vol.  iv.  p.  222. 
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same  influence  in  causing  a  deposit  of  fibrine,  as  the  inflamed 
membrane  has  in  the  case  of  endocarditis. 

The  facts  to  which  I  have  referred  indicate  with  sufficient 
clearness  the  manner  in  which  warty  vegetations  are  formed 
during  the  progress  of  acute  endocarditis.  The  lining  mem- 
brane of  the  heart  is  physically  changed  by  the  inflammatory 
process  ;  and,  as  a  result  of  this,  fibrine  is  deposited  upon  the 
altered  surface,  as  it  is  deposited  upon  a  foreign  body,  such  as 
a  thread  or  a  wire,  introduced  within  the  vessels ;  and  the 
fibrine  is  deposited  most  abundantly  on  those  parts  of  the 
interior  of  the  heart  which,  being  inflamed,  are  also  most  ex- 
posed to  the  friction  of  the  stream  of  blood,  especially  the 
margins  of  the  valves  and  their  streamward  surfaces. 

A  knowledge  of  the  fact  that  these  wart-like  masses  of 
fibrine  are  mechanical  deposits  from  the  blood,  having  no 
organic  union  with  each  other  or  with  the  tissues  beneath, 
renders  intelligible  the  readiness  with  which  the  fibrinous 
concretions  become  detached  from  the  valves,  and  carried 
away  with  the  stream  of  blood,  thus  giving  rise  to  the  various 
phenomena  of  embolism. 
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CHAPTEE  XXXIV. 

A  LECTURE  ON  VALVULAR  DISEASE  OP  THE  HEART.1 

SECTION  I. 

The  Anatomical  Results  of  Chronic  Valvular  Disease  upon  the  Walls  and 
Cavities  of  the  Heart— The  Physical  Signs  and  Diagnosis  of  Disease  affect- 
ing the  different  Valves— Valvular  Disease  without  Murmur — Bellows  Sound 
without  Organic  Disease — Inorganic  Murmurs. 

In  my  lecture  to-day,  I  propose  to  describe  to  you  first  the 
effect  of  chronic  valvular  disease  upon  the  walls  and  cavities 
of  the  heart — in  other  words,  the  anatomical  results  of  valvular 
disease ;  we  shall  then  pass  on  to  the  consideration  of  the 
physical  signs  and  diagnosis  of  each  form  of  valvular  disease. 

The  effect  of  valvular  disease  upon  the  walls  and  cavities 
of  the  heart  depends  greatly  upon  the  situation  and  the 
character  of  the  disease.  An  almost  constant  result  of  all 
forms  of  valvular  disease  is  to  impede  the  onward  movement 
of  the  blood ;  and  this  result  occurs  whether  the  valvular 
disease  be  what  is  called  obstructive  or  regurgitant ;  whether 
it  be  such  as  to  cause  narrowing  of  one  of  the  orifices,  and  so 
a  direct  impediment  to  the  onward  passage  of  blood ;  or 
whether  the  valve,  being  rendered  incompetent  to  close  its 
orifice,  permit  a  reflux  or  regurgitation  of  blood.  The  ten- 
dency of  valvular  disease  is  to  cause  dilatation  of  those 
cavities  which  he  behind  the  seat  of  disease.  Disease  of  the 
aortic  valves  tends  to  cause  dilatation  of  the  left  ventricle ; 
and  this  dilating  effect  upon  the  ventricle  is  much  greater  in 
cases  of  regurgitant  disease  at  the  aortic  orifice  than  when 
the  disease  is  simply  obstructive.  The  influence  of  incom- 
petence of  the  aortic  valves  in  causing  dilatation  of  the  left 


1  British  Medical  Journal,  Jan.  13,  1872. 
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ventricle  is  intelligible  if  you  bear  in  mind  that  in  these  cases, 
during  the  diastole  of  the  ventricle— that  is,  while  the  mus- 
cular walls  are  relaxed,  the  cavity  becomes  rapidly  filled  and 
distended,  partly  by  the  onward  stream  of  blood  through  the 
mitral  orifice,  but  chiefly  by  a  reflux  current  forcibly  driven 
through  the  unclosed  aortic  orifice  by  the  elastic  resiliency  of 
the  arterial  walls.  This  unnatural  and  forcible  distension  of 
the  relaxed  ventricle  tends  gradually  to  dilate  its  cavity.  The 
dilatation  is  a  destructive  process  ;  it  tends  to  weaken  the 
heart's  walls,  and  it  may  so  widen  the  mitral  orifice  as 
gradually  to  render  its  valve  incompetent  to  close  it.  The 
tendency  to  dilatation  is  checked  by  a  compensatory  and  con- 
servative process  of  hypertrophy  of  the  muscular  walls  of  the 
cavity.  The  muscular  fibres,  stimulated  to  increased  exertion 
by  the  excessive  pressure  of  blood,  grow  firmer  and  thicker, 
and  this  conservative  hypertrophy  of  the  muscular  walls  tends 
to  check  the  destructive  dilatation  of  the  cavity. 

We  shall  find,  when  we  come  to  study  the  symptoms  of 
valvular  disease,  that  for  a  period  which  varies  in  different 
cases,  hypertrophy  of  the  heart's  walls  may  entirely  counter- 
act the  injurious  effect  of  a  narrowed  orifice  or  a  defective 
valve.  So  that,  with  the  physical  signs  of  valvular  disease, 
life  may  be  prolonged  for  many  years  with  no  indication  of 
disordered  circulation  or  of  impaired  health.  By  degrees, 
however,  the  result  of  valvular  disease  is  in  most  cases  to 
cause  structural  changes  in  those  cavities,  which,  in  the  order 
of  the  circulation,  lie  behind  the  seat  of  disease.  Thus 
disease  of  the  aortic  orifice  tends  to  dilate  the  left  ventricle, 
so  as  sometimes  to  render  the  mitral  valve  incompetent,  and 
then  to  dilate  the  auricle.  Disease  of  the  mitral  valve, 
whether  obstructive  or  regurgitant,  acts  directly  upon  the  left 
auricle,  and  then  retards  the  pulmonary  circulation.  Ob- 
struction at  either  the  aortic  or  the  mitral  orifice  tends 
gradually  to  act  backwards  through  the  lungs  upon  the  right 
cavities,  and  to  dilate  them :  thus  the  ultimate  result  of  a 
defective  aortic  or  mitral  valve  may  be  to  dilate  the  right 
ventricle  and  auricle,  and  to  render  the  tricuspid  valve  in- 
competent. 

The  general  tendency  of  valvular  disease,  then,  is  to  cause 
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hypertrophy  with  dilatation,  combined  in  various  degrees. 
When  with  hypertrophy  of  the  muscular  tissue  the  thickness 
of  the  walls  and  the  size  of  the  heart's  cavities  retain  their 
normal  relative  proportions,  the  case  is  said  to  be  one  of 
simple  hypertrophy.  It  is  spoken  of  as  eccentric  or  dilated 
hypertrophy  when,  with  thickening  of  the  muscular  walls, 
there  is  a  disproportionate  dilatation  of  the  cavity,  such  as 
occurs  in  the  left  ventricle  as  the  ultimate  result  of  incom- 
petence of  the  aortic  valves.  On  the  other  hand,  the  term 
concentric  or  contracted  hypertrophy  is  applied  to  those  cases 
in  which  thickening  of  the  walls  is  associated  with  contraction 
of  the  cavity.  This  may  be  seen  in  the  left  ventricle  in  some 
cases  of  mitral  disease.  In  cases  of  simple  hypertrophy,  the 
form  of  the  heart  remains  unchanged ;  but  the  effect  of  dilated 
hypertrophy  is  to  render  the  heart  somewhat  globular  in  form ; 
and  in  some  instances  its  transverse  exceeds  its  longitudinal 
diameter.  The  size  and  the  weight  of  the  heart  are  also 
greatly  increased.  In  cases  of  dilated  hypertrophy,  the  result 
of  aortic  valve  incompetence  and  consequent  regurgitation, 
the  weight  of  the  heart  may  be  three  and  even  four  times  the 
normal  weight — the  excess  of  weight  being  a  measure  of  the 
increased  growth  of  muscular  tissue. 

One  of  the  most  interesting  and  important  ultimate  results 
of  valvular  disease  is  impaired  nutrition  of  the  muscular 
walls  of  the  heart,  consequent  upon  an  impeded  circulation 
through  their  tissue.  The  tendency  of  valvular  disease  of  the 
heart  is  to  lessen  the  blood- stream  in  the  systemic  arteries, 
and  to  increase,  in  a  corresponding  degree,  the  fulness  of  the 
systemic  veins.  The  circulation  through  the  walls  of  the 
heart  is  interfered  with  by  a  defective  valve  in  the  same  way 
as  the  circulation  through  every  other  organ  which  receives 
its  blood  from  the  aortic  system  of  vessels.  Thus  there  is  a 
defective  supply  of  blood  through  the  coronary  arteries  and 
an  impeded  return  of  blood  by  the  coronary  veins.  Since 
every  organ  and  tissue  requires  for  its  nutrition  a  free  move- 
ment of  blood  through  its  capillary  vessels,  it  is  manifest 
that  a  defective  blood-stream  in  the  afferent  arteries  and  an 
obstructed  current  in  the  efferent  veins  will  equally,  although 
differently,  impair  the  nutrition  of  an  organ.    A  defective 
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mitral  valve,  whether  causing  a  direct  impediment  to  the 
onward  flow  of  blood  into  the  ventricle,  or  permitting  a  reflux 
from  the  ventricle  into  the  auricle,  tends  to  diminish  the  flow 
through  the  aortic  orifice  and  the  supply  to  the  coronary 
arteries.    Disease  at  the  aortic  orifice — more  especially  such 
as  permits  regurgitation  from  the  aorta— has  an  equal  ten- 
dency to  lessen  the  supply  of  blood  to  the  nutrient  arteries  of 
the  heart.    The  influence  of  insufficiency  of  the  aortic  valves 
upon  the  circulation  through  the  coronary  arteries  requires  a 
few  words  of  explanation.    It  has  sometimes  been  asserted 
that  the  orifices  of  the  coronary  arteries  are  so  covered  by  the 
upper  margins  of  the  aortic  valves  during  the  systole  of  the 
ventricles  that  no  blood  can  enter  these  vessels  until  the 
diastole  occurs.    But  numerous  careful  observations  have 
shown  that  in  the  great  majority  of  the  hearts  of  both  man 
and  animals,  the  orifices  of  the  coronary  arteries  are  clearly 
above  the  margins  of  the  valves.1    While,  therefore,  it  is 
certain  that  in  most  hearts  the  trunks  of  the  coronary  arteries 
are  injected  during  the  ventricular  systole,  it  is  probable  that 
this  condition  is  universal,  and  it  has  been  proved  by  physio- 
logical experiment  that  the  pulse  in  the  coronaries  is  syn- 
chronous with  that  in  the  other  arteries.    It  is  probable, 
however,  that  the  flow  of  blood  through  the  terminal  branches 
occurs  mainly  during  the  diastole,  for  it  has  been  observed 
that  while  the  exposed  heart  of  a  living  animal  becomes  paler 
during  the  systole,  when  the  minute  vessels  are  compressed  b}' 
the  contracting  muscular  walls,  it  regains  its  red  colour  during 
the  diastole.    It  appears,  therefore,  that  during  the  diastole 
of  the  ventricle,  when  the  aortic  valves  are  closed,  the  forcible 
elastic  reaction  of  the  aorta  drives  the  blood  through  the 
terminal  branches  of  the  coronary  arteries  into  the  muscular 
tissue  of  the  heart.   Now  imperfect  closure  of  the  aortic  valves 
must  obviously  influence  the  circulation  through  the  coronary 
arteries ;  for,  in  direct  proportion  to  the  reflux  of  blood  into 
the  ventricle,  the  tension  of  the  aorta  and  the  consequent 
pressure  of  blood  in  the  coronaries  will  be  lessened.    Then,  in 
process  of  time,  the  continual  over-distension  of  the  aorta  by 

1  See  Henle's  Handbuch  dcr  Anatomic  des  Mcnschen,  1876,  vol.  iii.  part  1, 
page  87. 
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the  action  of  the  dilated  and  hypertrophied  left  ventricle  tends 
to  dilate  the  vessel,  and  to  cause  degeneration  of  its  walls, 
with  consequent  impairment  of  their  elasticity.  Here,  then, 
is  another  cause. of  lessened  blood-supply  through  the  coronary 
arteries.  Thus  the  overworked  left  ventricle,  receiving  a 
diminished  and  a 'progressively  diminishing  supply  of  nutrient 
blood,  begins  to  degenerate,  becomes  soft,  pale,  and  fatty ;  and 
death  occurs  from  a  rapidly  increasing  failure  of  the  circula- 
tion, or  perhaps  suddenly  from  syncope. 

Thus  far  we  have  considered  the  effect  of  a  diminished 
supply  of  arterial  blood  to  the  walls  of  the  heart.  The  results 
of  venous  obstruction  are  equally  striking  and  important.  Sir 
William  Jenner  has  directed  attention  to  this  subject  in  an 
interesting  paper  published  in  the  Medico-Cliirarc/ical  Trans- 
actions (vol.  xliii).  When  the  right  cavities  of  the  heart  are 
over-distended  in  consequence  of  obstruction  on  the  left  side 
of  the  heart,  the  coronary  veins  are  gorged,  and  the  muscular 
tissue  of  the  heart  is  kept  in  a  state  of  passive  congestion. 
The  result  is  that,  after  a  time,  the  walls  of  the  heart  become 
indurated,  tough,  and  leather-like.  When  examined  micro- 
scopically, the  muscular  striae  are  generally  found  to  be 
indistinct.  Between  the  fibres  there  are  innumerable  fine 
granules,  some  of  which,  as  well  as  the  damaged  muscular 
fibres,  have  undergone  an  oily  transformation.  When  the 
congestion  has  been  extreme  and  long  continued,  the  coronary 
veins  are  often  found  dilated.  Amongst  the  results  of  this 
passive  venous  engorgement  are  a  considerable  accumulation 
of  dropsical  serum  in  the  sac  of  the  pericardium,  and  minute 
hemorrhagic  spots  beneath  the  serous  membrane  on  the 
surface  of  the  heart.  Less  frequently  these  specks  of  blood 
are  found  beneath  the  endocardium  on  the  inner  surface  of 
the  heart.  These  hemorrhagic  spots  are  similar  to  those 
which  occur  as  a  result  of  the  systemic  venous  engorgement 
during  choleraic  collapse.1 

Physical  Signs. — We  will  next  consider  the  physical  signs 
of  chronic  valvular  disease.  These,  of  course,  vary  according 
to  the  seat  and  the  nature  of  the  valvular  defect.  [On  the 
folio  wing  diagram  the  chief  auscultatory  signs  of  the  various 

1  Sec  p.  112,  &c. 
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forms  of  valvular  disease  and  the  character  of  the  pulse  will 
he  found  briefly  stated.] 


Form  ok  Dibbasu 


Aortic  obstruction  . 

Aortic  insufficiency  or 
regurgitation  .  . 

Mitral  insufficiency  or 
regurgitation  .  . 

Mitral  obstruction  . 


Tricuspid  regurgitation 
Pulmonary  obstruction 
„  regurgitation 


Moiuiil)  SOT/N'JD  : 

ClIAIlAf'TKIE 

\\  hen  beard 

Where  Itcst  liennl 

Systolic. 

Second  right  inter- 

Normal or 

costal  snjipp 

small. 

Diastolic. 

Ditto. 

Collapsing ; 
locomotive. 

Systolic. 

At  apex  of  heart  and 

Small ;  irre- 

at back  of  chest. 

gular. 

Presystolic. 

At  apex  of  heart, 
rarely  heard  at  back 
of  chest. 

Ditto. 

Systolic. 

At  bottom  of 
sternum. 

Normal. 

Systolic. 

Second  left  inter- 
costal space. 

Normal. 

Diastolic. 

Ditto. 

Normal. 

We  will  first  consider  the  case  of  aortic  obstruction,  the 
result  of  narrowing  of  the  aortic  orifice,  or  rigidity  of  one  or 
more  of  the  semilunar  valves.  In  these  cases  there  is  a 
systolic  murmur  heard  most  distinctly  at  the  base,  over  the 
second  intercostal  space,  close  to  the  right  edge  of  the  sternum. 
The  sound,  when  loud,  may  be  heard  along  the  arch  of  the 
aorta,  at  the  top  of  the  sternum,  and  again  over  the  back,  at 
the  left  vertebral  groove  opposite  the  second,  third,  and  fourth 
dorsal  vertebrae,  but  rapidly  ceasing  downwards.  The  heart's 
impulse  is  increased  through  hypertrophy  of  the  ventricle. 
The  pulse  may  be  normal  in  volume,  force,  and  frequency,  or 
small  and  feeble,  when  great  obstruction  is  associated  with  a 
feeble  ventricle. 

Aortic  insufficiency  or  regurgitation  is  indicated  by  very 
striking  physical  signs.  The  most  constant  is  a  diastolic 
murmur  at  the  base,  taking  the  place  of  the  normal  second 
sound.  This  murmur  is  often  loud,  having  a  cooing  or  a 
harsh  sawing  character.  It  is  produced  by  the  passage  of  a 
reflux  current  of  blood  over  the  free  margins  of  the  incom- 
petent valves.  In  a  large  proportion  of  cases,  there  is  some 
obstruction  at  the  orifice  as  well  as  incompetence  of  the;  valves. 
In  these  cases  there  is  a  systolic  combined  with  a  diastolic 
murmur  at  the  base;  but,  although  both  sounds  originate  in 
the  same  orifice,  the  systolic  murmur,  passing  onwards  with 
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the  blood,  will  bo  most  distinctly  heard  at  a  point  somewhat 
higher  than  the  point  of  greatest  intensity  of  the  diastolic 
sound,  which  appears,  as  it  were,  to  be  carried  downwards 
with  the  regurgitating  blood-stream.  The  sound  is  carried  by 
the  current  of  blood,  just  as  the  sound  of  a  bell  is  conveyed  by 
the  wind,  so  as  to  be  heard  louder  and  farther  in  the  direction 
of  the  wind  than  in  the  opposite  direction. 

The  left  ventricle  being  much  dilated  and  hypertrophied,  a 
strong  heaving  impulse  may  be  felt  and  seen  over  a  large 
space.  The  extent  of  cardiac  percussion-dulness  is  increased, 
and  the  apex  beats  below  and  to  the  left  of  its  normal  position, 
in  the  sixth  or  even  in  the  seventh  intercostal  space. 

The  pulse  is  quite  characteristic,  and  is  called  a  collapsing, 
jerking,  or  a  locomotive  pulse.  The  cavity  of  the  left  ventricle, 
as  we  have  already  seen,  becomes  much  dilated,  while  the  walls 
are  hypertrophied.  The  large  ventricle  receives  at  each 
diastole  not  only  the  onward  stream  of  blood  from  the  auricle, 
but  also  a  reflux  current  from  the  aorta.  The  large  cavity, 
thus  distended,  empties  itself  forcibly  into  the  aorta;  the 
result  is  that,  for  a  moment,  the  whole  arterial  system  is 
distended,  and  the  pulse  feels  full ;  then  instantly,  with  the 
diastole  of  the  ventricle,  the  regurgitant  current  lessens  the 
tension  of  the  arteries,  and  the  pulse  sinks  away  beneath  the 
finger.  The  pulse,  therefore,  is  well  described  as  collapsing, 
or  jerking.  The  jerking  character  of  the  radial  pulse  is  in- 
tensified by  raising  the  arm  into  a  vertical  position.  The 
explanation  of  the  term  locomotive,  as  applied  to  this  kind  of 
pulse,  is  simply  this:  the  superficial  arteries,  being  alternately 
distended  and  elongated  by  the  injecting  force  of  the  ventricle, 
and  then  rapidly  contracting  during  the  diastole,  may  plainly 
be  seen  to  move  beneath  the  skin.  This  is  especially  remark- 
able where  a  bend  in  an  artery  has  its  curve  increased  during 
the  distended  and  elongated  state  of  the  vessel,  returning  to 
its  former  position  when  the  distension  ceases.  The  throbbing 
of  the  arteries  in  cases  of  aortic  incompetence  is  often  dis- 
tinctly seen  by  the  aid  of  the  ophthalmoscope  in  the  arteries 
at  the  fundus  of  the  eye.  Another  peculiarity  of  the  pulse  is 
that,  as  felt  at  the  wrist,  it  is,  in  most  cases,  notably  behind 
the  systole  of  the  ventricle.    The  probable  explanation  of  this 
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retardation  of  the  pulse  is  to  be  found  in  the  fact,  that  at  the 
commencement  of  the  systole  the  artery  wants  the  usual  ten- 
sion and  fulness,  in  consequence  of  the  previous  reflux  of  blood 
into  the  ventricle  ;  the  pulse-wave,  therefore,  is  propagated 
more  slowly  than  normal. 

Mitral  insufficiency  or  regurgitation  is  indicated  by  a 
systolic  murmur  heard  most  distinctly  at  the  apex  of  the 
heart.  The  sound  may  be  heard  at  the  back,  near  the  angle 
of  the  left  scapula,  and  somewhat  lower  than  the  point  at 
which  a  systolic  aortic  murmur  is  best  heard.  A  murmur  in 
the  mitral  orifice  is  sometimes  heard  more  distinctly  over  the 
back  than  at  the  apex  of  the  heart  in  front.  Still  more  rarely 
it  may  be  heard  at  the  back  when  it  is  quite  inaudible  in  front. 
In  most  of  these  cases,  owing  to  the  distension  of  the  pul- 
monary artery,  on  listening  over  the  second  and  third  left 
costal  cartilages,  the  pulmonary  valves  may  be  heard  to  close 
with  an  intensified  sound  ;  while  the  sound  of  the  aortic  valves 
to  the  right  of  the  sternum  is  comparatively  feeble,  owing  to 
the  diminished  tension  of  the  aorta.  The  second  sound  is  said 
to  be  accentuated  over  the  pulmonary  valves. 

The  pulse  is  small  in  proportion  to  the  amount  of  regurgi- 
tation through  the  mitral  orifice,  and  the  consequent  deficiency 
of  blood  in  the  systemic  arteries.  Not  unfrequently,  too,  the 
puhe  is  irregular  and  intermitting. 

Mitral  obstruction  consequent  upon  narrowing  of  the 
orifice,  has  the  same  effect  upon  the  pulse  and  upon  the 
relative  intensity  of  sound  produced  by  closure  of  the 
pulmonary  and  aortic  valves,  as  regurgitant  disease  at  the 
mitral  orifice.  The  diagnostic  physical  sign  of  mitral 
obstruction  is  a  presystolic  murmur  heard  best  at  the  apex. 
The  murmur  does  not  take  the  place  of  the  normal  second 
sound,  as  in  cases  of  aortic  regurgitation.  It  occurs  later, 
and  is,  in  fact,  synchronous  with  the  active  contraction  of  the 
auricle  which  immediately  precedes  the  systole  of  the  ventricle. 
The  murmur  continues  while  the  blood  is  being  driven  by  the 
systole  of  the  auricle  through  the  narrowed  mitral  orifice; 
and  it  ceases  suddenly  when  the  influx  of  blood  into  the  ven- 
tricle is  stopped  by  the  ventricular  systole.  With  reference  to 
the  auricle,  then,  the  sound  has  been  well  designated  by  Dr. 
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Gairdner  auricido-systolic.  As  regards  the  ventricle,  it  is  pre- 
systolic. The  sound  is  usually  of  a  soft  character,  immediately 
preceding  the  systole  of  the  ventricle,  and  closing  abruptly 
with  the  systole.  The  murmur  is  accompanied  by  a  thrill  or 
fremitus,  felt  by  the  hand  pressed  firmly  over  the  apex.  The 
first  sound  which  follows  the  murmur  is  unusually  short,  in 
consequence  of  the  rapid  contraction  of  the  partially  filled  left 
ventricle.  Without  doubt,  mitral  obstruction  is  more  common 
than  this  direct  mitral  murmur,  although  the  murmur  itself 
is  by  no  means  rare.  There  are  two  facts  which  help  to  ex- 
plain the  comparative  infrequency  of  a  direct  mitral  murmur 
—first,  the  blood,  propelled  only  by  the  auricle,  enters  the 
ventricle  in  a  somewhat  feeble  stream;  and,  second,  during 
the  diastole,  the  apex  of  the  heart  not  being  in  contact  with 
the  wall  of  the  chest,  a  feeble  sound  originating  in  the  mitral 
orifice  is  less  likely  to  reach  the  ear. 

Some  time  since  I  had  under  my  care  in  the  hospital  a 
case  of  mitral  stenosis  with  an  interesting  modification  of  the 

presystolic  murmur.    Eliza  M  ,  set.  36,  had  suffered  from 

palpitation  and  shortness  of  breath  since  an  attack  of  rheu- 
matic fever  sixteen  years  before.  When  admitted,  there  was 
some  clulness  on  percussion,  with  mucous  rales  over  the  bases 
of  both  lungs.  The  pulse  was  small  and  feeble.  The  extent 
of  cardiac  dulness  was  normal ;  the  impulse  moderately  strong 
and  sharp,  and  preceded  by  a  distinct  thrill.  On  auscultation 
over  the  apex,  a  soft  blowing  sound  was  heard,  commencing 
immediately  after  the  systole,  therefore  diastolic.  This  sound 
was  continuous  until,  immediately  before  the  succeeding  systole, 
it  was  intensified,  and  then  ceased  with  the  sharp  systolic 
impulse,  and  the  short,  but  normal,  first  sound.  There  wras, 
therefore,  a  soft  diastolic  murmur,  continued  into  a  louder 
presystolic,  and  ceasing  with  the  ventricular  systole.  The 
second  sound  was  normal,  but  accentuated  over  the  pul- 
monary valves  to  the  left  of  the  sternum. 

The  phenomena  of  this  case  confirm  the  usually  accepted 
explanation  of  the  presystolic  mitral  murmur — namely,  that 
it  is  a  result  of  constriction  of  the  mitral  orifice  (mitral 
stenosis),  that  it  is  synchronous  with  the  contraction  of  the 
auricle  (auriculo-systolic),  and  that  the  forcible  driving  of 


502       VALVULAR  DISEASE  OF  THE  HEART       CJIAl'.  XXXIV. 


the  blood  through  the  constricted  orifice  by  the  auricular 
contraction  is  the  main  cause  of  the  presystolic  murmur  and 
thrill.  It  seems  probable  that  the  soft  diastolic  murmur 
which  commenced  immediately  after  the  systole,  was  caused 
by  the  blood  flowing  into  the  ventricle,  under  the  influence  of 
the  elastic  resiliency  of  the  distended  pulmonary  veins ;  while 
the  presystolic  intensification  of  the  sound  was  caused  by  the 
increased  rapidity  of  the  current  resulting  from  the  auricular 
contraction.  In  most  cases  of  mitral  stenosis  no  murmur  is 
audible  during  the  ventricular  diastole,  until  the  force  and 
speed  of  the  blood-current  are  increased  by  the  auricular 
systole;  so  that  there  is  a  silent  interval  between  the  first 
sound  and  the  subsequent  presystolic  murmur ;  while,  in  the 
case  which  I  have  here  briefly  noted,  a  soft  diastolic  murmur, 
commencing  immediately  after  the  first  sound,  was  continuous 
with  the  presystolic  intensification. 

Although  the  cases  in  which  there  are  both  obstruction 
and  regurgitation  at  the  mitral  orifice  are  sufficiently  com- 
mon, a  double  mitral  murmur  is  comparatively  rare.  In  a  few 
cases,  I  have  satisfied  myself  that  such  a  murmur  existed. 
The  heart  from  one  of  these  cases  is  on  the  table.1  It  will  be 
seen  that,  while  there  is  extensive  disease  of  the  mitral  valve, 
with  a  large  fibrinous  coagulum  on  its  auricular  surface,  there 
are  some  small  fibrinous  fringes  on  the  aortic  valves,  which 
would  in  no  degree  impair  their  efficiency  or  impede  the 
blood-stream.  The  double  sound  heard  during  life  must 
have  originated  at  the  mitral  valve. 

Hitherto  we  have  been  discussing  the  physical  signs  of 
disease  affecting  the  valves  on  the  left  side  of  the  heart— the 
aortic  and  the  mitral  valves.  In  the  vast  majority  of  cases, 
valvular  disease  occurs  on  the  left  side  of  the  heart,  and^  on 
the  left  side  only.  Of  the  two  sets  of  valves  on  the  right  side, 
the  tricuspid  is  much  more  frequently  defective  than  the 
pulmonary.  The  curtains  of  the  tricuspid  valve  are  some- 
times thickened  by  rheumatic  inflammation,  or  by  athero- 
matous degeneration.  More  frequently,  however,  the  valve  is 
rendered  incompetent  by  dilatation  of  the  auriculo-ventricular 
orifice ;  and  this  dilatation  is  usually  a  result  cither  of  valvu- 

1  Case  of  Mavia  Johnson,  K.  C.  H.,  ix.  p.  89. 
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lar  disease  and  obstruction  on  the  left  side  of  the  heart,  or  of 
extensive  emphysema  of  the  lungs.  Incompetence  of  the 
tricuspid  valve  may  exist  without  audible  sound  to  indicate 
its  presence.  We  infer  the  existence  of  such  incompetence 
when,  at  each  contraction  of  the  ventricle,  a  reflux  wave  is 
visible  in  the  superficial  jugular  veins.  The  auscultatory 
sign  of  tricuspid  incompetence  and  regurgitation  is  a  systolic 
murmur  heard  most  distinctly  at  the  bottom  of  the  sternum, 
and  becoming  less  distinct  or  inaudible  at  the  apex  of  the 
heart.  I  have  told  you  that  dilatation  of  the  tricuspid  orifice, 
and  consequent  insufficiency  of  the  valve,  is  a  not  uncommon 
result  of  valvular  disease  on  the  left  side  of  the  heart;  ac- 
cordingly, we  sometimes  find  that,  by  careful  auscultation, 
we  can  recognise  the  physical  signs  of  aortic  or  mitral  disease, 
together  with  those  of  tricuspid  regurgitation,  in  the  same 
patient. 

Contraction  of  the  tricuspid  orifice  is  an  occasional  con- 
genital defect,  and  sometimes  a  result  of  disease  in  after-life ; 
but  it  is  infinitely  less  common  than  dilatation ;  and  I  am 
not  aware  that  I  have  ever  heard  a  diastolic,  or  presystolic,  or 
direct  tricuspid  murmur,  the  result  of  narrowing  of  the  right 
auriculo-ventricular  orifice. 

A  remarkable  case  of  both  tricuspid  and  mitral  stenosis  is 
recorded  by  Dr.  Balfour.1 

A  murmur  originating  in  the  pulmonary  orifice  is  the 
rarest  of  all  cardiac  sounds.  The  most  frequent  causes  of 
such  a  murmur  are— first,  congenital  malformation  and 
narrowing  of  the  pulmonary  artery  ;  second,  aneurysm  at  the 
origin  of  the  aorta,  pressing  upon  the  pulmonary  artery,  and 
displacing  its  valves.  Upon  the  table  there  is  a  preparation 
showing  a  small  aneurysm  of  the  aorta  which  has  displaced 
the  pulmonary  valves,  so  as  evidently  to  have  rendered  them 
incompetent  to  close  the  artery.  The  late  Dr.  Hope,  in  his 
book  on  Diseases  of  the  Heart,  has  given  a  drawing  of  a 
specimen  exactly  like  the  one  on  the  table.  In  Dr.  Hope's 
case  there  was  a  loud  superficial  diastolic  murmur  heard 
most  distinctly  to  the  left  of  the  sternum,  over  the  pulmonary 
artery.  This  sound  was  not  heard  in  the  carotids  or  over  the 
1  Clinical  Lectures  on  Diseases  of  the  Heart,  p.  112. 
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back.  The  pulse  was  normal.  There  was  not  the  collapsing 
pulse  which  is  so  characteristic  of  aortic  regurgitation. 

In  some  recorded  cases  of  malformation  of  the  pulmonary 
artery,  there  has  been  a  loud  double  murmur  (systolic  and 
diastolic),  most  distinctly  heard  to  the  left  of  the  sternum, 
not  conducted  along  the  aortic  vessels,  and  not  associated  with 
the  collapsing  pulse  of  aortic  regurgitation. 

Now,  having  discussed  at  sufficient  length  the  physical 
signs  of  valvular  disease,  let  me  impress  upon  you  the  fact 
that  serious  valvular  disease  may  exist  without  abnormal  sound 
over  the  heart.  In  cases  of  old  disease  of  the  mitral  valve  with 
extreme  narrowing  of  the  orifice,  it  sometimes  happens  that, 
although  the  symptoms  of  impeded  circulation  are  very 
manifest,  there  is  no  audible  abnormal  murmur.  Excessive 
narrowing  of  the  orifice,  with  thickening  of  its  rigid  margins, 
and  the  very  rapid  action  of  the  heart  which  usually  accom- 
panies great  mitral  contraction,  are  all  unfavourable  for  the 
production  of  an  audible  murmur.  On  the  table  are  two 
specimens  of  extreme  narrowing  of  the  mitral  orifice.  Both 
cases  occurred  in  my  hospital  practice  ;  and  in  neither  case 
was  a  murmur  heard,  although  carefully  sought  for. 

When,  with  incompetence  of  the  aortic  valves,  the  margins 
of  the  valves  become  covered  with  fibrinous  deposit,  a  regur- 
gitant current  may  exist  without  audible  murmur.  Fibrinous 
warty  vegetations  are  sometimes  found  on  the  surface  of  the 
mitral  and  aortic  valves  when  no  abnormal  sound  has  been 
heard  during  life.  Mitral  regurgitation  may  so  lessen  the 
force  and  volume  of  the  blood  in  the  aorta  as  to  prevent  the 
generation  of  sound  by  an  obstructive  disease  at  the  aortic 
orifice.  Mitral  regurgitation  may  also  lessen  or  quite  destroy 
the  characteristic  collapsing  pulse  of  aortic  regurgitation.1 

To  illustrate  the  diagnosis  of  valvular  disease  in  the 
absence  of  auscultatory  signs,  I  may  refer  briefly  to  the  case 

of  Jane  H  ,  aged  42,  who  was  admitted  into  Twining  ward 

on  January  25,  1865, 2  with  a  very  remarkable  history.  She 
had  twice  had  rheumatic  fever;  the  second  time  five  years 


1  See  the  following  clinical  lecture  On  the  Diagnosis  of  Coexisting  Aortic 
and  Mitral  Incompetence. 

2  Hospital  Case  Book,  vol.  xxii.  p.  277. 
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before  her  admission.  She  had  been  in  fairly  good  health 
until  eleven  weeks  before,  when,  after  a  hard  day's  work,  while 
running  fast  along  Fleet  Street,  and  being  much  out  of  breath, 
she  was  stopped  by  a  sudden  intense  pain  over  the  heart,  with 
palpitation.  She  was  able  to  walk  slowly  home,  but  the 
palpitation  and  dyspnoea  continued,  and  were  soon  followed 
by  other  symptoms  of  impeded  circulation ;  amongst  others  by 
hemoptysis  and  dropsy.  On  her  admission,  in  addition  to 
the  dropsy,  there  were  signs  of  pulmonary  engorgement  and 
great  lividity  of  the  surface.  The  heart's  action  was  rapid 
and  irregular ;  the  pulse  165,  but  so  small  and  feeble  that  it 
could  scarcely  be  counted.  On  auscultation  I  thought  that  I 
heard  an  occasional  systolic  murmur  at  the  apex,  but  I  was 
doubtful,  and  no  one  else  could  hear  it.  In  the  absence  of 
auscultatory  signs,  there  was  evidence  of  great  obstruction  at 
the  left  side  of  the  heart ;  and,  connecting  this  with  the  sudden 
onset  of  the  symptoms  eleven  weeks  before,  and  the  extremely 
small  pulse,  I  expressed  my  opinion  that  one  or  more  of  the 
tendinous  cords  of  the  mitral  valve  had  been  ruptured  while 
she  was  running.  She  died  five  days  after  her  admission, 
and  my  diagnosis  was  found  to  be  correct.  One  of  the  ten- 
dinous cords  had  been  broken  near  its  attachment  to  the 
middle  of  the  anterior  flap  of  the  valve.  And  that  the  tear 
had  been  recent  was  proved  by  the  presence  of  a  small  bead  of 
fibrine  on  the  surface  of  each  broken  end.1  The  curtains  of 
the  valve  and  all  the  tendinous  cords  were  opaque  and  thick- 
ened, and  the  mitral  orifice  was  somewhat  narrowed.  The 
poor  woman  had  been  hard  at  work  and  free  from  cardiac 
symptoms  until  the  occasion  before  mentioned  ;  and  there  can, 
I  think,  be  no  question  that  the  breaking  of  one  of  her  heart- 
strings was  the  cause  of  the  distress  which  began  so  suddenly, 
and  which  continued  to  the  end.  No  doubt  the  cord  had  been 
rendered  abnormally  brittle  by  chronic  structural  changes. 
The  heart  is  in  the  museum  of  the  College. 

We  have  seen  that  serious  organic  disease  may  exist  with- 
out abnormal  sound.  I  must  now  tell  you  that  a  murmur  may 
exist  ivithout  organic  disease.    The  most  common  and  un- 

1  The  explanation  of  such  fibrinous  deposits  has  been  before  given,  Chapter 
XXXIII. 
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doubted  form  of  inorganic  murmur  is  a  soft  systolic  blowing 
at  the  base  of  the  heart,  which  may  be  heard  not  unfrequently 
in  cases  of  antenna.  The  thin  and  watery  blood  passes 
through  the  aortic  and  pulmonary  orifices  with  an  audible 
blowing  sound.  The  sound  is  more  constant  and  louder  when 
the  heart's  action  is  excited  and  violent ;  and,  indeed,  violent 
action  of  the  heart,  whether  the  result  of  muscular  exertion 
or  of  emotional  excitement,  is  not  unfrequently  attended  with 
a  systolic  blowing  at  the  base,  in  persons  who  are  not  antemic. 
I  have  frequently  observed  this  in  examining  nervous  candi- 
dates for  life  insurance ;  and  I  have  found  that,  after  waiting 
for  a  short  time  to  allow  the  emotional  excitement  to  pass 
away,  the  heart's  action  has  become  quiet,  and  the  blowing 
sound  has  ceased. 

In  children  with  very  flexible  chest-walls,  firm  pressure  by 
the  stethoscope  placed  over  the  aorta,  will  sometimes  cause  a 
temporary  systolic  blowing. 

When  a  systolic  blowing  sound  at  the  base  of  the  heart  is 
the  result  simply  of  anaemia,  a  loud  humming  sound  may 
often  be  heard,  when  the  stethoscope  is  placed  over  the  veins 
at  the  root  of  the  neck.  This  venous  murmur  has  received 
the  name  of  bruit  du  diable.  It  is  a  continuous  murmur,  with 
periodical  intensification  of  loudness;  the  intensified  sound 
corresponding  with  the  more  rapid  current  of  blood  in  the 
veins  during  the  diastole  of  the  auricle.  A  deep  inspiration 
also  increases  the  sound  by  sucking  the  venous  blood  more 
forcibly  into  the  chest.  An  inorganic  cardiac  murmur  is 
always  systolic,  and,  according  to  my  experience,  always 
heard  at  the  base  of  the  heart.  Some  writers  have  suggested 
that  an  inorganic  systolic  murmur  may  originate  at  the  mitral 
orifice.  I  doubt  this.  A  systolic  murmur  at  the  mitral  orifice 
would  indicate  regurgitation  through  that  orifice ;  and  this 
must  result  from  insufficiency  of  the  valve.  Such  a  murmur, 
therefore,  would  not  be  an  inorganic  murmur,  though  it  might 
be  caused  by  a  temporary  dilatation  of  the  ventricle.  It  is 
possible  that  roughening  of  the  ventricular  surface  of  the 
anterior  flap  of  the  mitral  valve  might  cause  a  systolic 
murmur  at  the  apex.  In  such  a  case,  and  in  the  absence  of 
regurgitation,  the  pulse  would  be  normal. 
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A  murmur  apparently  originating  in  one  of  the  heart's 
orifices  may  result  from  organic  disease  outside  the  heart. 
Thus,  in  one  of  my  hospital  patients,  a  cancerous  growth  in 
the  left  lung  surrounded  and  compressed  the  pulmonary 
artery,  and  so  caused  a  systolic  blowing  at  the  base  of  the 
heart.1 

SECTION  II. 

A  LECTURE  ON  VALVULAR  DISEASE  OF  THE  HEART.2 

The  General  or  Functional  Symptoms  of  Valvular  Disease  —  Prognosis  - 

Treatment. 

We  have  now  to  consider  the  general  or  functional  symptoms 
of  valvular  disease.  And,  first,  I  may  remark  that  disease  of 
one  or  more  valves,  as  indicated  by  physical  signs,  may  exist 
for  years,  yet  so  long  as  the  walls  of  the  heart  continue  to 
be  well  nourished,  there  may  be  few  or  even  no  symptoms 
of  functional  disturbance.  It  has  happened  to  me  twice,  in 
examining  candidates  for  life  insurance,  to  discover  the  un- 
mistakable signs  of  aortic  regurgitation  in  men  of  middle  age 
who  believed  themselves  to  be  in  perfect  health,  and  who 
declared  that  they  had  never  been  ill.  Moreover,  in  one  of 
these  cases  the  medical  attendant  of  the  applicant  certified 
that  he  was  sound  and  in  good  health.  In  each  of  these 
cases  I  chanced  to  hear  that  death  had  occurred  within  a  few 
months  after  the  discovery  of  the  disease,  and  the  consequent 
rejection  of  the  candidate  by  the  insurance  office.  It  is  a 
matter  of  common  observation  that,  when  valvular  disease 
has  been  caused  by  an  attack  of  rheumatic  fever,  the  physical 
signs  may  be  unmistakably  present ;  yet  many  years  may 
elapse  before  any  symptoms  referable  to  the  heart  are  com- 
plained of.  In  some  rare  cases  of  valvular  disease  of  rheu- 
matic origin,  the  murmur,  in  the  course  of  years,  finally 
ceases  to  be  heard,  the  valve  apparently  having  reverted  to 
the  normal  condition  ;  but,  as  I  told  you  in  my  last  lecture, 
the  cessation  of  a  murmur  may  result  from  other  conditions 
than  the  restoration  of  the  valve  to  its  structural  integrity. 

1  Case  John  Campbell,  aged  41  ;  admitted  April  5,  died  April  11,  1802, 
Hospital  Case  Book,  xiv.  p.  71. 

-  British  Medical  Journal,  Jan.  20,  1872. 
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Amongst  the  earliest  and  most  constant  symptoms  of 
valvular  disease,  when  it  begins  to  act  injuriously  upon  the 
circulation,  is  an  excited  or  irregular  action  of  the  heart  on 
exertion,  such  as  going  up-stairs  or  running  or  walking  fast. 
With  this  there  is  often  hurried  and  difficult  breathing,  the 
result  of  an  impeded  circulation  through  the  lungs.  As  the 
impediment  increases,  the  lungs  become  congested  and  ccde- 
matous ;  moist  sounds  are  heard  over  the  lower  lobes  ;  and 
the  patient  becomes  liable  to  attacks  of  catarrh  and  bronchitis. 

In  the  advanced  stages,  hcemoptysis  is  not  an  unfrequent 
symptom,  the  result  of  passive  engorgement  and  rupture  of 
minute  pulmonary  or  bronchial  vessels. 

When  we  were  discussing  the  subject  of  vesicular  emphysema 
of  the  lungs  I  explained  to  you  the  manner  in  which  valvular 
disease  of  the  left  side  of  the  heart  tends  to  bring  about  that 
condition  of  the  lungs. 

In  most  cases  of  advanced  valvular  disease  there  is  a 
sense  of  uneasiness,  and  in  some  there  is  actual  pain  in  the 
region  of  the  heart.  The  pain  varies  much  in  degree.  In 
some  cases  of  aortic  regurgitation,  with  dilatation  and  weak- 
ness of  the  left  ventricle,  severe  pain  comes  on  in  paroxysms, 
and  extends  down  the  left  arm,  constituting  one  form  of  what 
is  called  angina  pectoris.  These  attacks  often  result  in  sudden 
and  fatal  syncope. 

Most  of  the  symptoms  of  valvular  disease  are  the  direct 
result  of  the  interrupted  circulation  through  various  tissues 
and  organs ;  this  interruption  of  the  circulation  involving,  as 
we  have  seen,  a  defective  supply  of  arterial  blood  and  an 
impeded  return  of  venous  blood.  I  have  already  described 
the  result  of  this  interrupted  circulation  upon  the  nutrition 
of  the  heart's  walls,  and  I  have  just  now  spoken  of  its  effect 
upon  the  lungs.  The  abdominal  organs  suffer  from  the  same 
cause.  The  interrupted  circulation  through  the  walls  of  the 
stomach  results  in  a  defective  or  an  abnormal  secretion  of 
gastric  juice.  The  consequence  is,  that  the  food,  not  being 
fully  acted  upon  by  its  natural  solvent,  decomposes  and 
ferments.  The  patient  is  dyspeptic  and  flatulent,  and  the 
flatulent  distension  of  the  stomach  increases  the  dyspnoea  and 
the  cardiac  distress.   A  similarly  impeded  circulation  through 
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the  kidneys  brings  with  it  a  scanty  secretion  of  urine  (which 
is  sometimes  albuminous),  a  consequent  retention  of  urinary 
excreta,  both  solid  and  liquid,  and  then  dropsical  effusion  into 
the  areolar  tissue  and  the  serous  cavities.1  In  cases  of  cardiac 
dropsy,  the  dropsical  effusion  is  always  preceded  by  a  scanty 
secretion  of  urine,  the  result  of  an  interrupted  circulation 
through  the  kidneys.  The  impeded  circulation  through  the 
liver  has  amongst  its  results  a  scanty  secretion  of  bile,  a 
jaundiced  tinge  in  the  eyes  and  skin,  and  an  effusion  of  serum 
into  the  cavity  of  the  peritoneum. 

Extreme  engorgement  of  the  portal  vessels  sometimes 
results  in  haemorrhage  into  the  stomach  or  intestines,  and 
blood  is  expelled  either  by  vomiting  or  by  stool. 

The  liver  and  the  spleen  are  often  visibly  and  palpably 
enlarged  and  indurated,  in  consequence  of  the  continued  pas- 
sive engorgement  of  the  portal  venous  system  ;  and  after  death 
it  happens  not  unfrequently  that  yellow  fibrinous  patches  are 
seen  in  the  liver,  spleen,  and  kidneys,  the  result  of  arterial 
and  capillary  obstruction  by  particles  of  fibrine  which  have 
been  detached  from  the  valves  of  the  heart. 

The  functions  and  even  the  structure  of  the  brain  are 
often  seriously  affected.  There  may  be  vertigo,  dimness  of 
sight,  headache,  confusion  of  thought,  delirium,  and  even 
insanity,  ending  perhaps  in  paralysis  and  coma,  with  post- 
mortem evidence  of  cerebral  softening  or  haemorrhage.  These 
symptoms  and  structural  changes  may  occur  as  results  of  the 
general  impediment  of  the  circulation  which  valvular  disease 
occasions,  and  quite  apart  from  the  accidental  plugging  of 
cerebral  vessels  by  fibrinous  concretions  which  have  been 
detached  from  a  diseased  valve. 

This  plugging  of  cerebral  vessels  by  masses  of  fibrine  from 
a  damaged  valve  is,  however,  a  frequent  cause  of  brain- 
disease.  The  symptoms,  which  vary  according  to  the  size 
and  the  situation  of  the  vessels  thus  plugged,  usually  come 
on  suddenly  at  the  moment  when  the  circulation  is  arrested. 
Sudden  hemiplegia  from  a  plug  in  the  middle  cerebral  artery 
is  not  uncommon ;  and,  when  the  obstruction  is  on  the  left 
side  of  the  brain,  aphasia  may  be  associated  with  hemiplegia. 

1  Sec  ante,  p.  38. 
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Chorea  is  sometimes  associated  with,  and  apparently  caused 
by,  capillary  embolism  in  some  portion  of  the  brain  near  the 
corpus  striatum ;  and  quite  recently  (January  1872)  we  have 
had  in  the  hospital  a  woman  with  the  physical  signs  of  an 
incompetent  mitral  valve,  who,  in  addition  to  plugging  of  the 
brachial  artery  by  embolism,  has  had  pain  in  the  head,  ver- 
tigo, mental  excitement  and  illusions,  the  result,  probably,  of 
cerebral  embolism.' 

Prognosis.— The  diagnosis  of  valvular  disease  is,  for  a 
trained  ear  and  finger,  comparatively  easy,  but  to  accurately 
estimate  the  probable  effect  of  the  disease  upon  the  duration 
of  life  is  a  much  more  difficult  matter.  To  tell  a  man  who 
feels  in  perfect  health  that  he  has  serious  heart-disease  be- 
cause a  murmur  is  heard  over  one  of  his  valves,  would  be  as 
unwise  and  as  mischievous  in  its  effects  upon  his  mental  and 
bodily  condition,  as  it  would  be  to  say  to  another  man,  equally 
free  from  ailments,  but  whose  urine  has  been  found  to  be 
albuminous,  that  he  has  Bright 's  disease ;  which  is  always 
understood  by  the  laity  to  be  an  incurable  degeneration  of  the 
kidneys.  To  discuss  fully  all  the  questions  involved  in  the 
prognosis  of  valvular  disease  would  require  more  than  one 
lecture,  but  I  can,  in  a  few  sentences,  give  you  some  hints 
which  may  be  of  use  to  you. 

There  can,  I  think,  be  no  question  that,  in  the  order  of 
gravity,  aortic  incompetence  stands  first  and  aortic  obstruc- 
tion last,  amongst  the  forms  of  valvular  disease.  There  is 
some  difference  of  opinion  as  to  the  relative  gravity  of  mitral 
stenosis  and  mitral  incompetence.  I  certainly  have  seen 
many  more  cases  of  mitral  regurgitation  than  of  mitral 
obstruction,  with  prolonged  freedom  from  cardiac  distress. 
My  own  conviction  is  that  constriction  of  the  mitral  orifice  is 
a  more  formidable  condition  than  mitral  incompetence,  but 
much  will  depend  in  each  case  upon  the  amount  of  obstruction 
or  of  reflux  ;  and  this  is  to  be  estimated,  not  by  the  intensity 
of  the  murmur,  but  by  the  character  of  the  pulse,  which  will 
be  small  in  proportion  to  the  impediment  to  the  onward  flow, 
or  to  the  valvular  defect  which  permits  the  reflux  of  blood, 
and  so  prevents  the  filling  of  the  arteries.    In  cases  of  aortic 

1  See  Chapter  XXXVII.  on  Thrombosis  and  Embolism. 
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regurgitation,  the  extent  to  which  the  valvular  defect  has 
caused  dilatation  of  the  ventricle  may  be  determined  by  the 
position  of  the  heart's  apex,  and  the  area  of  cardiac  dulness 
and  impulse,  together  with  the  correlated  amount  of  momen- 
tary arterial  fulness  and  throb  which  precede  the  subsequent 
collapse  of  the  pulse. 

But  the  prognosis  must  not  be  based  solely  upon  ana- 
tomical data.  So  long  as  the  dilatation  of  the  ventricular 
cavity  is  compensated  by  hypertrophy  of  the  muscular  walls, 
the  circulation  is  carried  on  with  apparently  perfect  regularity, 
in  some  cases  even  to  old  age.  Some  years  since,  one  of  our 
museum  porters  was  known  for  a  long  time  to  have  had  a 
double  aortic  murmur,  but  he  went  on  doing  his  work  beyond 
the  age  of  70  before  he  finally  broke  down.  Knowing  the 
crippled  condition  of  his  heart,  I  have  often,  with  fear  and 
trembling,  watched  his  apparently  easy  ascent,  with  a  tray  full 
of  heavy  preparations,  from  the  anatomical  theatre  below,  to 
the  museum  far  above.  You  will  understand  that  such  an 
exertion,  although  possible  for  a  man  with  an  incompetent 
aortic  valve,  is  not  free  from  danger,  and  is  calculated  to 
increase  the  destructive  dilatation  of  the  ventricle. 

One  of  my  patients  was  7 6  years  of  age  when  I  first  saw 
him  in  March  1878.  He  had  then  a  double  aortic  murmur, 
with  the  heart's  apex  in  the  sixth  interspace,  and  also  a 
characteristic  collapsing  pulse.  The  valvular  defect  was  first 
discovered  three  years  before  I  saw  him,  and  it  had  prob- 
ably existed  long  before  that.  He  lived  five  years  after  his 
first  visit  to  me,  and  until  within  a  few  months  of  his  death 
he  was  actively  engaged  as  chairman  of  several  public  com- 
panies. 

It  is  but  rarely  that  a  patient  with  serious  valvular  disease 
lives  to  so  advanced  an  age  as  this.  In  the  great  majority  of 
cases  life  is  shortened  by  some  of  the  results  of  an  increasing 
impediment  to  the  circulation  through  various  organs.  Amongst 
the  most  frequent  indications  that  the  end  is  approaching  are 
the  physical  signs  of  congestion  of  the  lungs,  with  the  result- 
ing ojdema,  bronchitis,  haemoptysis,  pulmonary  apoplexy  and 
hydrothorax ;  congestion  of  the  liver,  with  jaundice  and  hemor- 
rhage from  the  stomach  and  bowels  ;  congestion  of  the  kidneys, 
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with  the  resulting  dropsy  and  its  consequences ;  more  especially 
inflammation  and  sloughing  of  the  skin  and  cellular  tissue ; 
and,  lastly,  impeded  circulation  through  the  brain,  with  the 
associated  nervous  symptoms.  Sudden  death  by  syncope  is 
an  occasional  result  of  aortic  regurgitation,  but  it  is  rare  in 
connection  with  any  other  form  of  valvular  disease. 

A  preparation  on  the  table  from  one  of  my  hospital 
patients  illustrates  one  cause  of  sudden  death  from  valvular 
disease.  The  mitral  valve  is  much  thickened  and  its  orifice 
narrowed;  a  decolourised  fibrinous  coagulum  has  formed  in 
the  dilated  left  auricle.  This  had  become  detached  from 
the  wall  of  the  auricle  and  blocked  the  mitral  orifice,  thus 
causing  an  instantaneous  arrest  of  the  circulation. 

In  the  treatment  of  valvular  disease,  the  first  lesson  to  be 
learnt  and  acted  upon  is,  that  no  treatment  can  have  the 
slightest  beneficial  influence  upon  a  damaged  valve.  Mischief 
has  often  been  done  by  a  lowering  and  a  so-called  antiphlo- 
gistic treatment  after  the  discovery  of  a  bellows  sound,  which 
has  been  supposed  to  indicate  recent  inflammatory  disease, 
but  which  in  reality  has  been  the  result  of  a  long  past  endo- 
carditis or  of  chronic  degeneration  of  a  valve.  The  main  object 
of  treatment  is  to  prevent  the  mischievous  reaction  of  a  damaged 
valve  upon  the  muscular  walls  of  the  heart ;  in  other  words, 
to  promote  hypertrophy  of  the  muscular  tissue,  as  the  most 
effectual  means  of  preventing  dilatation  of  the  cavities.  For 
it  may  safely  be  assumed,  as  a  general  rule,  that  the  duration 
of  life,  in  these  cases,  depends  upon  the  degree  in  which 
hypertrophy  of  the  muscular  walls  enables  the  heart  to  over- 
come the  impediment  to  the  circulation  which  results  from  a 
constricted  orifice  or  an  incompetent  valve. 

The  diet  should  be  nutritious,  including  a  good  proportion 
of  animal  food.  Fatigue  and  all  depressing  influences  should 
be  as  much  as  possible  avoided,  as  well  as  everything  that 
tends  to  excite  and  hurry  the  circulation,  such  as  mental  or 
emotional  excitement,  running,  or  quick  walking,  and  violent 
muscular  exertion  of  all  kinds. 

Tonics  are  often  useful:  quinine,  nux  vomica,  ami  mineral 
acids  to  help  the  appetite  and  digestion;  iron,  to  counteract 
anamiia. 


SEC.  II.] 


THE ATM EN  V 


513 


It  has  sometimes  been  said  that  one  object  of  treatment  is 
to  prevent  excessive  hypertrophy  of  the  heart ;  but  it  is  doubt- 
ful whether  this  hypertrophy  is  ever  in  excess  of  what  is 
required :  doubtful,  therefore,  whether  attempts  should  ever 
be  made  to  lessen  it.  It  is  true  that  relief  from  pain,  palpita- 
tion, and  dyspnoea  is  sometimes  afforded  by  a  moderate  vene- 
section or  by  local  bleeding,  by  purging,  and  by  temporary 
low  diet.  But  the  probable  explanation  of  this  is,  that  by 
these  means  the  arterial  tension,  and  with  that  the  work  of 
the  heart,  is  lessened,  and  not  that  the  nutrition  and  the 
strength  of  the  heart's  walls  are  beneficially  diminished. 
Small  doses  of  digitalis  are  often  very  useful  in  checking  rapid 
and  irregular  action  of  the  heart ;  and  a  combination  of  tinc- 
ture of  digitalis  with  tincture  of  the  perchloride  of  iron  is  an 
efficacious  sedative  tonic  and  diuretic.  The  action  of  digitalis 
on  the  heart  must  always  be  carefully  watched.  It  sometimes 
causes  a  distressing  fluttering  and  depression,  when,  of  course, 
it  must  be  immediately  discontinued.  Digitalis  is  more  useful 
in  cases  of  mitral  incompetence  and  stenosis  than  in  cases  of 
aortic  incompetence.  In  the  latter  class  of  cases,  by  prolong- 
ing the  diastole,  it  may  increase  the  regurgitation  and  the 
resulting  risk  of  syncope.  It  is  especially  useful  as  a  cardiac 
tonic  when  the  muscular  tissue  of  the  heart  is  enfeebled  by 
granular  and  fatty  degeneration. 

Of  late  years  two  vegetable  drugs  have  been  much  used  as 
substitutes  for  digitalis — namely,  convallaria  and  caffeine.  The 
convallaria,  in  doses  of  from  ten  to  thirty  minims  of  the  tinc- 
ture, is  said  to  act  as  a  cardiac  tonic  and  diuretic,  and  to  cause 
none  of  the  deleterious  effects  which  are  sometimes  caused  by 
digitalis.  Caffeine,  as  a  cardiac  tonic,  appears  in  some  respects 
to  resemble  digitalis.  The  citrate  may  be  given  in  doses  of 
from  one  to  five  grains.  Extract  of  aconite  appears  to  possess 
the  power  of  relieving  painful  sensations  and  disquietude 
about  the  heart.  One-eighth  of  a  grain  of  the  alcoholic  ex- 
tract may  be  given  twice  or  thrice  daily.  The  effect  must  be 
carefully  watched.  In  some  cases  pain  and  distress  are  much 
relieved  by  the  cautious  use  of  morphine,  either  by  hypodermic 
injection  or  by  the  stomach.  A  belladonna  plaster  worn  over 
the  heart  often  proves  an  efficient  local  anodyne.  Belladonna, 
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remember,  cannot  be  applied  to  an  abraded  surface,  without 
risk  of  absorption  and  alarming  symptoms  of  poisoning. 

The  state  of  the  circulation  through  the  lungs  and  other 
internal  organs  must  be  watched  and  regulated.  Exposure  to 
cold  and  wet  should  be  carefully  avoided.  The  result  of  such 
exposure  might  be  an  attack  of  pulmonary  congestion  and 
bronchitis.  The  occurrence  of  such  symptoms  would  be  best 
met  by  the  prompt  application  of  the  treatment  for  catarrh 
and  bronchitis  which  I  described  fully  in  Chapter  XXXVIII. 
Congestion  of  the  kidney,  with  a  scanty  secretion  of  urine, 
may  be  treated  by  the  warm  bath,  or  by  the  hot-air  bath,  dry 
cupping  on  the  loins,  mustard  and  linseed  poultices,  and  an 
occasional  purgative. 

Diuretics  are  useful  in  cases  of  valvular  disease,  not  only 
to  lessen,  but  also  to  prevent,  dropsy.  Various  diuretics  may 
be  tried  in  succession  and  in  combination — broom,  digitalis, 
juniper,  squill,  acetate  of  potassium,  spirit  of  nitrous  aether, 
compound  tincture  of  iodine.  I  have  often  seen  the  happiest 
results  from  the  following  combination :  Succi  scoparii,  ,5j.; 
spirit,  setheris  nit.,  3S8. ;  tinct.  digitalis,  njix. ;  potassii  aceta- 
tis,  gr.  xx.  ;  aquas  ad  |j.  M.  Ter  die  sum.  A  pleasant  and 
often  efficient  diuretic  is  the  so-called  '  imperial  drink,'  made 
with  cream  of  tartar,  lemon-juice  and  peel,  to  which  a  small 
quantity  of  gin  may  be  added.  Another  useful  diuretic  is  a 
combination  of  powdered  squill,  digitalis,  and  calomel,  a  grain 
of  each  in  a  pill,  repeated  night  and  morning  until  six  doses 
have  been  taken.  The  action  of  diuretics  is  often  promoted 
by  an  occasional  hydragogue,  as,  for  example,  one-sixth  or  one- 
fourth  of  a  grain  of  elaterium,  or  half  a  drachm  of  compound 
jalap  powder,  or  ten  grains  of  compound  gamboge  pill.  In  some 
of  these  cases,  as  also  in  cases  of  renal  dropsy,  the  best  means 
of  promoting  a  free  secretion  of  urine,  and  so  removing  the 
dropsy,  consist  in  keeping  the  patient  for  a  time  exclusively 
upon  a  diet  of  cold  or  tepid  milk,  of  which  six  or  eight  pints 
may  be  taken  in  twenty-four  hours.  If  there  be  a  difficulty 
in  digesting  the  cream,  the  milk  should  be  skimmed.  The 
diuretic  action  of  the  milk  may  be  aided  by  giving  twenty  or 
thirty  grains  of  acetate  of  potassium  three  times  a  day. 

When  other  means  fail  to  prevent  the  increase  of  dropsy, 
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the   anasarcous  fluid  may  be  allowed  to  escape  through 
incisions  or  punctures  in  the   legs.    The  drain  of  liquid 
usually  affords  great  temporary  relief,  and  is  often  followed 
by  a  copious  secretion  of  urine.    It  is  not  to  be  denied — and 
the  patient  and  his  friends  should  be  informed — that  incisions 
or  punctures  are  sometimes  followed  by  inflammation  and 
sloughing  of  the  integuments ;  but  then,  on  the  other  hand, 
distension  of  the  skin  by  an  excessive  dropsical  accumulation 
is  not  unfrequently  attended  with  the  same  unpleasant  results. 
In  my  experience,  erysipelatous  inflammation  and  sloughing 
have  resulted  more  frequently  from  over-distension  of  the 
integuments  than  from  punctures  made  to  remove  disten- 
sion.   On  the  whole,  then,  puncturing  anasarcous  legs  is  an 
operation  which,  when  done  with  proper  precautions,  is  so 
advantageous  to  the  patient,  that  we  dare  not  shrink  from 
the  responsibility  of  advising  it.    Many  instances  have  come 
under  my  observation  in  which  this  simple  operation  has 
prolonged  life  in  comparative  comfort  for  a  very  considerable 
period. 

Messrs.  Matthews  have  made  for  me  a  spring  scarifier,  like 
a  cupping  scarifier,  with  one  blade.  By  this  instrument  the 
incision  is  made  so  rapidly  as  to  be  painless. 
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CHAPTEE  XXXV. 

A  CLINICAL  LECTURE  ON  THE  DIAGNOSIS  OF  COEXISTING  AORTIC 
AND  MITRAL  INCOMPETENCE.1 

Case  of  Combined  Aortic  and  Mitral  Incompetence — Explanation  of  the  Modi- 
fied Pulse — Aortic  Incompetence  without  Dilatation  of  the  Ventricle—  Mitral 

and  Aortic  Incompetence  combined  without  a  Diastolic  Aortic  Murmur  

Explanation  of  the  Absence  of  Murmur. 

In  my  lecture  on  valvular  disease  of  the  heart  I  have  described 
and  explained  the  diagnostic  signs  of  aortic  and  mitral  in- 
competency, as  these  valvular  defects  occur  apart  from  each 
other,  and  I  briefly  referred  to  the  fact  that  these  signs  may 
be  much  modified  by  the  coexistence  of  mitral  and  aortic 
incompetence.  I  propose  now  to  give  some  further  illustra- 
tions of  this  interesting  subject,  by  referring  to  cases  in  the 
hospital. 

The  two  valves  may  be  affected  simultaneously,  as  a  result 
of  rheumatic  endocarditis,  for  instance.  But  very  frequently 
a  primary  incompetence  of  the  aortic  valves  leads  to  a 
secondary  incompetence  of  the  mitral,  through  the  resulting 
dilatation  of  the  ventricle  and  of  the  mitral  orifice. 

In  Craven  ward  we  have  one  good  example  of  this  double 
valvular  lesion. 

William  C  ,  set.  50,  was  discharged  from  the  army 

eleven  years  ago,  after  fifteen  years'  service.  He  has  not  had 
rheumatic  fever.  For  the  last  six  months  he  has  suffered 
from  shortness  of  breath  and  palpitation,  and  lately  his  legs 
have  become  cedematous. 

The  apex  of  the  heart  beats  in  the  sixth  intercostal  Bpace 

1  The  Medical  Examiner,  January  6,  1*76. 
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external  to  the  mammary  line.    The  area  of  cardiac  dulness 
is  increased.    There  is  a  systolic  murmur  at  the  apex,  and 
a  double  murmur,  systolic  and  diastolic,  at  the  base.  Here 
we  have  the  undoubted  physical  signs  of  mitral  regurgitation, 
with  aortic  obstruction  and  regurgitation.    The  pulse  is  in- 
dicative of  this  double  valvular  defect.    It  is  distinctly  col- 
lapsing, but  it  is  only  moderately  full  before  it  collapses. 
The  collapse  is  the  result  of  the  reflux  current  through  the 
aortic  orifice  during  the  diastole.    The  only  moderate  degree 
of  fulness  before  the  collapse  is  explained  by  the  regurgita- 
tion through  the  defective  mitral  valve  during  the  systole. 
The  pulse  is  smaller  than  it  would  be  if  the  mitral  valve 
closed  and  prevented  reflux  into  the  auricle;  it  is  larger 
and  fuller  than  it  is  in  a  case  of  mitral  regurgitation,  with 
competent  aortic  valves  and  an  undilated  left  ventricle,  of 
which  we  have  just  now  seen  an  example  in  Twining  ward. 
In  a  case  of  aortic  incompetence  with  a  normal  mitral 
valve,  the  fulness  of  the  pulse  which  precedes  the  collapse 
bears  a  direct  relation  to  the  dilatation  of  the  ventricle, 
and  the  volume  of  blood  which  it  propels  into  the  aorta. 
With  aortic  and  mitral  incompetence  coexistent,  the  volume 
of  the  pulse  depends  on  the  relation  between  the  dilatation 
of  the  ventricle  and  the  amount  of  mitral  reflux. 

[Since  this  lecture  was  given,  the  patient,  William  C  , 

has  died.  There  was  found  thickening  and  incompetence  of 
the  mitral  and  aortic  valves,  with  dilatation  and  hypertrophy 
of  the  left  ventricle.] 

In  the  early  stage  of  aortic  incompetence,  before  the 
ventricle  has  become  dilated,  the  pulse  has  the  collapsing 
character,  but  the  arterial  fulness  which  precedes  the  collapse 
is  normal.    We  have  an  example  of  this  in  the  case  of 

Arthur  S  ,  in  Craven  ward.1    He  is  15  years  of  age,  and 

in  June  last  he  was  in  St.  Bartholomew's  Hospital  with 
rheumatic  fever.  He  has  a  diastolic  murmur,  heard  most 
distinctly  over  the  base  of  the  heart.  The  apex  beats  in  the 
normal  position,  and  the  area  of  cardiac  dulness  is  not  in- 
creased. The  pulse  is  sharp  and  collapsing,  but  the  fulness 
which  precedes  the  collapse  is  not  abnormal.    Here  we  have 

1  Case  Book,  vol.  li.  p.  448. 
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the  physical  signs  of  aortic  incompetence  which  has  not  as 
yet  resulted  in  dilatation  of  the  ventricle,  and  the  pulse  has 
much  the  same  character  as  in  the  man  in  the  same  ward 

(William  C  ),  who,  with  a  dilated  ventricle,  the  result  of 

aortic  incompetence,  has  also  mitral  regurgitant  disease. 

Now  I  scarcely  need  impress  upon  you  that  these  refine- 
ments, as  some  may  think  them,  of  cardiac  diagnosis  have 
a  practical  value,  especially  with  reference  to  prognosis. 
Aortic  valve  incompetence  and  mitral  incompetence,  exist- 
ing alone,  are  nearly  equally  grave;  but  the  coexistence  of 
both  defects  is  far  more  formidable  than  either  by  itself. 
There  are  some  cases  in  which  a  careful  study  of  the  pulse 
will  assist  you  in  the  diagnosis  of  this  double  valvular  in- 
competence, when  auscultation  alone  would  be  insufficient. 
We  have  such  a  case  in  Twining  ward. 

Louisa  W  ,  set.  22,  was  admitted  November  17.  She  had 

rheumatic  fever  three  years  ago.  Since  the  end  of  last  year 
she  has  suffered  from  palpitation  and  shortness  of  breath, 
which  of  late  have  become  very  distressing.  The  apex  of  the 
heart  is  felt  in  the  sixth  interspace,  about  two  inches  outside 
the  nipple.  The  area  of  cardiac  dulness  is  much  increased. 
There  is  a  loud  systolic  murmur  at  the  apex,  and  another 
systolic  bruit  is  heard  at  the  base.  The  second  sound,  to 
the  right  of  the  sternum,  is  less  clear  than  over  the  pulmonary 
artery  to  the  left,  but  no  diastolic  bellows  sound  is  heard 
there.  The  pulse  has  the  mixed  character  which  I  have 
before  described.  It  is  only  moderately  full,  but  distinctly 
collapsing.  Now  in  this  case,  although  there  is  no  diastolic 
murmur,  I  confidently  diagnose  aortic  incompetence  in  addi- 
tion to  mitral  incompetence ;  and  I  base  my  diagnosis  on  the 
evidence  of  dilatation  of  the  ventricle  and  the  collapsing  pulse, 
with  a  greater  precollapsing  volume  than  could  occur  if,  with 
mitral  regurgitation,  there  did  not  coexist  dilatation  of  the 
ventricle,  consequent  on  aortic  incompetence.  The  systolic 
murmur  at  the  base  and  the  dulness  of  the  second  sound 
over  the  aortic  valves  are  probably  explained  by  thickening 
of  the  margins  of  the  aortic  valves,  and  this  same  thickening 
may  permit  a  diastolic  reflux  of  blood  without  an  audible 
diastolic  murmur. 
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It  is  not  very  uncommon  to  meet,  as  in  this  case,  with 
unquestionable  evidence  of  aortic  regurgitation  unaccompanied 
by  a  diastolic  murmur.  I  have  seen  several  cases  in  which 
the  diastolic  murmur  of  aortic  regurgitation  has,  in  the 
course  of  years,  gradually  disappeared,  while  other  signs  of 
the  valvular  defect  have  continued  and  increased.  The  causes 
of  this  cessation  of  a  diastolic  aortic  murmur  are  different  in 
different  cases.  In  some  cases  it  is  the  result  of  thickening 
of  the  margins  of  the  semilunar  valves.  The  thinner  the 
margins  of  the  valves,  the  more  sonorously  they  are  made 
to  vibrate  by  a  regurgitant  current  of  blood.  The  loudest 
diastolic  aortic  murmur  is  that  which  results  from  the  rupture 
of  a  valve  by  mechanical  violence  :  one  segment  of  a  valve 
being  torn,  the  reflux  of  blood  over  the  tense  edges  of  the 
other  two  segments,  causes  a  murmur  which  may  sometimes 
be  heard  several  inches  away  from  the  patient's  chest.  I  have 
seen  some  remarkable  instances  of  this.  But  when  the 
margins  of  the  valves  are  thickened  by  a  deposit  of  fibrin,  as 
may  be  seen  in  the  specimen  from  our  museum  which  I  here 
show  you,  their  vibrations  are  damped,  as  those  of  the  vocal 
cords  are  impeded  by  a  diphtheritic  false  membrane  or  a 
warty  growth.  The  margins  of  the  valve  segments  being 
thus  thickened  and  rounded,  aortic  regurgitation  may  occur, 
unassociated  with  an  audible  diastolic  basic  murmur.  It  is 
not  improbable  that  this  condition  of  aortic  valves  exists  in 

the  case  of  the  girl  Louisa  W  . 

In  other  cases  the  diminished  intensity,  or  entire  cessation 
of  a  regurgitant  aortic  murmur,  is  a  result  of  degeneration 
and  impaired  elasticity  of  the  coats  of  the  aorta,  resulting 
from  the  continued  forcible  over-distension  and  consequent 
injury  of  that  vessel  by  the  dilated  and  hypertrophied  left 
ventricle.  One  result  of  the  diminished  resiliency  of  the 
aorta  is  a  defective  blood-supply  to  the  heart,  through  the 
coronary  arteries.  The  overworked  left  ventricle  receiving  a 
diminished  supply  of  blood,  begins  to  degenerate,  and  becomes 
soft,  pale,  flabby,  and  fat.  The  enfeebled  ventricle  propels 
the  blood  less  forcibly  into  the  now  comparatively  inelastic 
aorta,  and  the  consequence  is  that  the  regurgitant  current 
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through  the  aortic  orifice  has  not  sufficient  force  and  velocity 
to  excite  an  audible  murmur.  It  is  obvious  that,  when 
matters  have  reached  this  pass,  the  prognosis  is  very  un- 
favourable, and  death  soon  occurs  from  a  rapidly  increasing 
failure  of  the  circulation. 
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CHAPTEE  XXXVI. 

A   CLINICAL   LECTURE    ON    TRIPLE    PERICARDIAL  FRICTION-SOUND, 
AND  ON  REDUPLICATION  OF  THE  FIRST  SOUND  OF  THE  HEART.1 

Dr.  Salter's  Cases  of  Triple  Friction-sound  and  Presystolic  Auricular  Friction 
— Dr.  Johnson's  Case  of  Presystolic  and  Systolic  Friction — Explanation  of 
Triple  Pericardial  Friction  Sound — Eeduplication  of  Cardiac  First  Sound — 
Dr.  Sibson's  Theory  of  Asynchronous  "Ventricular  Contraction— Objections 
to  his  Theory— Intimate  Muscular  Connection  between  the  Ventricles  com- 
pels their  simultaneous  Contraction— The  first  Element  of  the  Double 
Sound  caused  by  Contraction  of  the  Auricle— Facts  and  Arguments  in 
support  of  the  Auricular  Theory— Comparison  of  Double  First  Sound  with 
Auricular  Friction  and  Auriculo-systolic  Murmur — Double  First  Sound 
with  Emphysema  of  Lungs,  and  in  cases  of  Dilated  Heart  without  Obstruc- 
tion of  the  Circulation — Practical  Advantages  of  Exact  Cardiac  Diagnosis 
— M.  Potain's  independent  Adoption  of  the  Auricular  Theory — Case  of 
Double  First  Sound  with  a  greatly  Dilated  Auricle. 

Most  of  you  here  will  remember  that  in  my  lectures  on  the 
principles  and  practice  of  medicine,  I  have  been  in  the  habit 
of  teaching  that  the  friction -sound  of  pericarditis  is,  in  most 
instances,  not  merely  to-and-fro — systolic  and  diastolic — but 
that  a  third  sound  often  intervenes  somewhere  between  the 
other  two.  I  said  '  somewhere,'  because  until  quite  recently 
I  did  not  know  at  what  period  of  the  heart's  revolution  the 
third  friction-sound  occurred.  During  the  last  few  months  I 
have  gradually  worked  out  what  I  believe  to  be  the  true  in- 
terpretation of  the  triple  pericardial  friction-sound,  and  I 
purpose  now  to  explain  to  you  the  successive  steps  by  which 
I  have  arrived  at  this  result. 

I  got  the  first  hint  towards  a  solution  of  the  problem  from 
a  very  interesting  and  suggestive  clinical  lecture  published  by 
the  late  Dr.  Hyde  Salter.2  In  that  lecture  Dr.  Salter  describes, 
first,  a  case  of  rheumatic  pericarditis,  in  which  a  friction-sound 

1  Lancet,  May  13,  187fi.  2  lb.  July  29,  1871,  p.  151. 
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double  over  mid-sternum,  became  triple  over  the  right  third 
intercostal  space,  close  to  the  sternum  ;  and  as  this  triple  cha- 
racter of  the  friction-sound  was  most  marked  when  the  stetho- 
scope was  placed  directly  over  the  right  auricle,  Dr.  Salter 
said  :  'I  feel  no  doubt  that  the  third  element  of  the  sound,  on 
passing  from  the  surface  of  the  ventricle  to  that  of  the  auricle, 
is  due  to  auricular  pericardial  friction.' 

Dr.  Salter  next  relates  a  case  of  renal  pericarditis,  in  which 
a  single  friction-sound  of  distinctly  presystolic  rhythm,  was 
heard  over  the  third  costal  cartilage,  about  an  inch  to  the  left 
of  the  sternum;  and,  the  patient  dying  a  few  days  afterwards, 
the  left  auricle  was  found  covered  and  roughened  with  lymph. 
'  The  roughening  was  confined  to  the  surface  of  the  auricle, 
and,  therefore,'  Dr.  Salter  remarks,  '  the  friction-sound  coin- 
cided with  the  movements  of  the  auricle.' 

In  a  third  case,  which  was  also  one  of  uraemic  pericarditis, 
Dr.  Salter  heard  a  to-and-fro  friction-sound  over  a  spot  not 
larger  than  a  shilling,  in  the  intercostal  space  close  to  the 
right  edge  of  the  sternum.    The  first  and  louder  sound  was 
presystolic,  the  second  systolic  in  rhythm ;    and,  as  the 
diastole  of  the  auricle  coincided  in  time  with  the  systole  of 
the  ventricle,  Dr.  Salter  inferred  that  this  double  sound, 
limited  to  the  region  of  the  right  auricle,  was  caused  by  the 
systole  and  diastole  of  an  auricle  roughened  by  lymph.  A 
day  or  two  after  the  occurrence  of  the  auricular  friction,  the 
sound  spread  down  over  the  ventricles,  and  became  general, 
and  a  day  or  two  after  that  the  patient  died.    At  the  post- 
mortem examination  the  pericardium  was  found  to  be  the 
seat  of  recent  general  inflammation,  and  was  everywhere 
roughened  with  soft  lymph.    Lastly,  Dr.  Salter  refers  briefly 
to  a  case  in  which  a  circumscribed  friction-sound  was  heard 
over  the  third  right  interspace  close  to  the  sternum;  the 
sound  was  to-and-fro,  and  the  first  and  loudest  of  its  two 
elements  was  sharply  presystolic  in  time. 

Not  long  after  the  publication  of  Dr.  Salter's  lecture,  the 
following  case  came  under  my  own  observation. 

jonn  E  ,  aged  55,  was  admitted  into  Craven  ward 

on  October  27,  1873.  He  had  been  a  wine  porter  at  the 
London  Docks;  he  had  drunk  freely,  and  at  the  time  of 
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his  admission  he  was  suffering  from  the  symptoms  of  con- 
tracted granular  kidney  in  an  advanced  stage.  At  my  visit, 
soon  after  his  admission,  I  noted  that  a  presystolic  exocardial 
friction-sound  was  heard  most  distinctly  between  the  left 
nipple  and  the  sternum,  and,  as  it  was  obviously  synchronous 
with  the  auricular  systole,  I  remarked  that  in  all  probability 
the  sound  was  caused  by  the  friction  of  one  auricle,  having  its 
surface  roughened  by  lymph.  On  October  30,  in  addition  to 
the  presystolic  sound  before  noted,  there  was  a  systolic 
friction-sound  heard  most  distinctly  at  the  heart's  apex, 
slightly  to  the  left  of  the  mammary  line.  I  then  expressed 
my  belief  that,  in  addition  to  the  roughening  of  the  auricle  by 
lymph,  there  was  probably  a  patch  of  lymph  near  the  apex  of 
the  ventricle.  On  November  6,  the  presystolic  friction  at  the 
base  had  ceased  to  be  audible,  while  the  systolic  sound  at  the 
apex  was  still  heard.  On  December  1,  the  systolic  friction 
was  still  heard  at  the  apex,  but  on  December  8  it  had  become 
less  distinct,  and  an  endocardial  systolic  blowing-sound  was 
heard  at  the  apex.  At  subsequent  visits  it  was  noted  that 
the  systolic  sound  at  the  apex  had  lost  its  friction  character, 
and  assumed  the  character  of  a  regurgitant  mitral  murmur. 
This  continued  until  the  patient's  death  on  January  3.  We 
found,  as  I  had  anticipated,  that  the  left  auricle  and  the 
apices  of  the  right  and  left  ventricle  were  covered,  each  by  a 
patch  of  lymph,  the  surface  of  which,  having  become  smoothed 
down  by  friction,  accounted  for  the  cessation  of  the  friction- 
sounds  which  had  been  present  when  the  surfaces  were  rough- 
ened by  recent  exudation.  The  margins  of  the  mitral  valve 
were  thickened  by  lymph,  and  thus  the  regurgitant  mitral 
murmur  was  explained. 

And  now,  having  learnt,  not  only  by  the  study  of  Dr. 
Salter's  recorded  cases,  but  by  the  observation  of  this  one 
case  under  my  own  care,  that  an  auricle  roughened  by  lymph 
may  cause  a  friction-sound  of  presystolic  rhythm,  I  soon  saw 
that  in  this  sonorous  influence  of  the  contracting  auricle,  was 
to  be  found  the  interpretation  of  the  triple  friction-sound  of 
pericarditis,  with  which  I  had  long  been  familiar  as  a  clinical 
fact,  although  I  had  not  hitherto  been  able  to  explain  it. 

Dr.  Salter,  in  his  concluding  remarks,  says  :  '  Triple  friction, 
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as  far  as  I  know,  is  a  new  thing,  or  rather,  I  should  say,  an 
undescribed  thing,  for  no  doubt  it  is  as  old  as  pericarditis 
itself.'  This  remark  is  not  quite  correct,  for  Dr.  Stokes  refers 
to  a  case  of  pericarditis  in  which  he  observed  a  triple  friction- 
sound.1  But  although  Dr.  Salter  was  not  the  first  to  describe 
a  triple  pericardial  friction-sound,  he  was,  so  far  as  I  know, 
the  first  to  explain  it.  He  evidently,  however,  looked  upon 
the  triple  sound  as  a  rare  and  exceptional  phenomenon, 
whereas  it  is,  in  fact,  the  usual  result  and  indication  of  peri- 
carditis, affecting  the  general  surface  of  the  heart. 

During  the  past  winter  session  I  have  had  under  my  care 
in  the  hospital  seven  cases  of  acute  pericarditis,  four  rheu- 
matic, two  ursemic,  and  one  the  result  of  exposure  to  cold ; 
and  in  four  out  of  these  seven  cases  most  of  you  had  the 
opportunity  of  observing  that  when  the  disease  was  at  its 
height,  a  triple  friction-sound  was  distinctly  audible  over  the 
heart,  the  triple  character  of  the  sound  being  most  distinct 
near  the  base  of  the  heart,  at  the  junction  of  the  auricles  and 
ventricles.  In  the  two  ursemic  cases,  there  being  advanced 
granular  contraction  of  the  kidney,  the  disease  was  fatal,  and 
the  whole  surface  of  both  auricles  and  ventricles  was  found 
roughened  by  recent  lymph.  In  the  three  cases  with  a 
friction -sound  not  triple,  but  only  to-and-fro,  the  disease 
assumed  a  milder  character,  having  apparently  been  cut 
short  by  the  early  application  of  leeches.  I  have  said  that 
the  friction- sound  resulting  from  a  severe  and  general  peri- 
carditis is  triple — rub-rub — rub — reminding  one,  as  Dr.  Salter 
says,  of  the  triple  sound  of  a  canter.  The  first  two  divisions 
of  the  triple  sound  occur  in  quick  succession,  the  third  after  a 
rather  longer  interval ;  then  follows  a  pause,  and  again  occurs 
the  rub-rub — rub.  Now,  if  while  you  are  listening  to  this 
triple  sound,  you  place  your  finger  over  the  heart's  apex  or 
over  one  carotid,  and  at  the  same  time  bear  in  mind  what  you 
may  have  seen  of  the  rhythmical  contractions  of  the  exposed 
heart  of  a  living  or  recently  dead  animal,  you  will  readily 
perceive  that  the  first  element  of  the  triple  sound  is  auriculo- 
systolic,  the  second  ventriculo-systolic,  and  the  third  ventri- 
culo-diastolic,  while  the  silent  interval  which  follows  coincides 
1  Diseases  of  the  Heart  and  Aorta,  pp.  29,  30. 
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in  time  with  the  post-diastolic  pause.  The  relation  of  the 
triple  sound  with  the  heart's  movements  and  rhythm  may  be 
represented  as  follows  : — 

Auricular  systole. 
Ventricular  systole. 

Ventricular  diastole. 
Post-diastolic  pause. 

Auricular  systole. 
Ventricular  systole. 

Ventricular  diastole. 


Rub 

Rub 
I 

Rub 


Rub 
Rub 


.Triple  Friction-sound. 


Rub 


.Triple  Friction- sound. 


A  to-and-fro  friction-sound  might  be  caused  by  lymph  on 
the  surface  of  one  auricle  alone,  as  happened  probably  in  Dr. 
Salter's  third  and  fourth  cases.  When  both  the  auricle  and 
the  ventricle  are  roughened,  the  second  auricular  friction- 
sound  (auriculo-diastolic)  would  of  course  be  blended  with  the 
ventricular  systolic,  the  diastole  of  the  auricle  and  the  systole 
of  the  ventricle  being  coincident.  A  friction -sound  at  the 
commencement  of  pericarditis  is  usually  single  and  systolic, 
but  it  may  quickly  become  double  and  triple.  On  the  other 
hand,  when  the  disease  is  subsiding,  the  first  sound  to  cease 
is  usually  the  auriculo-systolic,  then  the  ventriculo-diastolic. 
A  single  systolic  brush  may  remain  for  many  days  and  even 
for  weeks,  after  the  active  symptoms  have  passed  away. 

The  cessation  of  the  friction-sounds  after  an  attack  of  acute 
pericarditis  is  due,  in  a  large  proportion  of  cases,  not  to  adhe- 
sion of  the  two  layers  of  pericardium,  but  to  the  smoothing 
down  and  polishing  of  the  previously  roughened  surface  of  the 
serous  membrane.  So  long  as  the  pericardial  surface  is 
roughened,  the  first  sound  may  be  associated  with  a  sound  of 
a  superficial  brushing  character,  which  an  inexperienced  or 
careless  auscultator  may  readily  mistake  for  an  endocardial 
mitral  murmur.  The  diagnosis  may  be  aided  by  observing 
that  the  exocardial  sound  is  often  much  increased,  and  some- 
times made  to-and-fro,  by  making  firm  pressure  with  the 
stethoscope  over  the  spot  where  it  is  most  distinctly  heard. 
The  exocardial  sound,  too,  is  often  heard  most  distinctly,  not 
at  the  apex,  where  a  regurgitant  mitral  murmur  is  most 
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audible,  but  some  distance  above  the  apex,  over  the  body  of 
the  ventricle,  and  it  is  rarely  heard  at  the  back  of  the  chest. 

I  now  proceed  to  the  consideration  of  another  interesting 
phenomenon  of  cardiac  auscultation  to  which  attention  has 
been  of  late  especially  directed — I  mean  the  so-called  redupli- 
cation of  the  first  sound,  which  is  often  associated  with  Bright's 
disease,  both  acute  and  chronic,  and  which  is  also  heard  in 
connection  with  other  morbid  states  to  which  I  shall  presently 
refer.  The  late  Dr.  Sibson  devoted  much  time  and  labour  to 
the  investigation  of  the  reduplication  of  the  first  sound  in 
connection  with  Bright's  disease.  In  many  cases  of  Bright's 
disease  it  is  admitted  by  all  pathologists  who  have  given  their 
attention  to  the  subject,  that  there  is  an  increase  of  systemic 
arterial  tension,  consequent  on  the  impeded  passage  of  the 
impure  blood  through  the  terminal  vessels.  The  contraction 
of  the  muscular  arterioles  throughout  the  systemic  circulation 
is,  without  doubt,  the  cause  of  this  impediment  and  of  the 
resulting  arterial  tension,  and  the  doubling  of  the  first  sound 
is,  in  some  direct  way,  associated  with  the  increased  arterial 
tension.  Dr.  Sibson  explained  the  reduplicate  first  sound  by 
saying  that  the  left  ventricle,  owing  to  the  resistance  offered 
by  the  tight  arteries  to  the  expulsion  of  its  contents,  continues 
its  contraction  later  than  the  right,  which  has  expelled  its 
blood  into  the  pulmonary  artery  with  comparative  ease.  The 
shock  of  the  first  sound  is  heard  at  the  end  of  the  contraction 
of  the  ventricle.  Hence,  in  consequence  of  the  left  ventricle 
contracting  more  tardily  than  the  right,  there  is  a  doubling  of 
the  first  sound.1  Dr.  Sibson  admitted  that  there  is  a  difficulty 
in  reconciling  this  explanation  of  the  double  first  sound  with 
the  absence  of  doubling  of  the  second  sound  in  the  same 
cases,  and  he  met  the  difficulty  with  the  following  statement : 
— '  In  these  cases  the  systemic  arteries  are  always  in  a  state 
of  great  tension.  When  the  blood  ceases  to  be  sent  into  the 
tight  aorta,  the  instant  contraction  of  the  walls  of  the  arteries 
sends  the  blood  back  upon  the  aortic  walls  and  valve.  The 
pulmonary  arteries  at  the  commencement  of  the  systole  are 
comparatively  flaccid,  but  become  tense  at  the  end  of  it.  The 
Avails  of  the  pulmonary  artery  begin  to  contract  and  send 
•  Lumleian  Lectures-.    Lancet,  March  28  and  April  11,  1874. 
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back  a  return  wave  upon  the  trunk  of  the  artery;  but  as 
these  walls  are  not  always  in  a  state  of  tension,  they  take 
a  longer  time  to  contract  than  those  of  the  aorta  and  its 
branches.  Owing,  therefore,  to  the  slowness  of  the  pulmo- 
nary, and  the  quickness  of  the  aortic,  contraction,  the  latter, 
which  is  already  heavily  handicapped,  makes  up  in  speed 
what  it  loses  in  time,  and  the  two  systems  of  arteries  deliver 
their  backstroke  at  the  same  instant.'  Now,  it  appears  to 
me  that  this  explanation,  while  it  apparently  removes  one 
difficulty,  raises  another  of  a  very  formidable  character.  If 
the  greater  tension  of  the  aorta  in  the  cases  under  considera- 
tion enables  it  to  overtake  the  earlier  but  less  forcibly  con- 
tracting pulmonary  artery,  then  it  is  obvious  that  in  the 
normal  condition,  the  aorta  and  the  pulmonary  artery,  com- 
mencing their  contractions  at  the  same  instant,  the  much 
greater  tension  of  the  aorta  should  react  upon  and  close  its 
valves  before  those  of  the  more  feebly  contracting  pulmonary 
artery  are  closed,  and  the  result  should  be  reduplication  of 
the  second  sound  as  a  constant  and  normal  condition. 

Again,  I  have,  in  numberless  instances,  demonstrated  to 
you  in  the  wards  an  analogous  doubling  of  the  first  sound  in 
cases  of  advanced  general  emphysema  of  the  lung,  with  re- 
sulting fulness  and  hypertrophy  of  the  right  ventricle.  Here 
the  increased  tension  of  the  pulmonary  artery  consequent  on 
the  impeded  circulation  through  the  lungs  can  rarely,  if  ever, 
equal  the  normal  tension  of  the  aorta.  If  then,  in  accordance 
with  Dr.  Sibson's  theory,  the  right  ventricle  completes  its 
contraction  later  than  the  left,  and  so  causes  the  reduplica- 
tion of  the  first  sound,  the  closure  of  the  pulmonary  valves 
must  inevitably  be  effected  later  than  that  of  the  aortic 
valves,  and  the  second  sound  would  also  be  doubled.  The 
reverse,  however,  is  the  case.  The  second  sound,  although 
accentuated  over  the  pulmonary  valves,  remains  single,  while 
the  first  is  distinctly  reduplicated. 

But  the  chief  objection  to  the  theory  of  an  asynchronous  con- 
traction of  the  ventricles  is  an  anatomical  one.  The  beautiful 
dissections  of  Pettigrew1  and  others  show  that  while  the  three 

1  Philosophical  Transactions,  1864..  A  clear  summary,  with  illustrations  of 
Pettigrew's  description,  is  given  in  the  seventh  edition  of  Quain's  Anatomy, 
vol.  i.  p.  816. 
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internal  layers  of  muscular  fibre  belong  solely  to  each  ventricle, 
the  three  outer  layers  and  a  part  of  the  fourth  are  distributed 
round  both  ventricles  (figs.  3  and  4).    The  septum,  again, 


Fig.  3. — Heart  op  a  Young  Subject  dissected  after  Boiling  to  show  the 
Superficial  Muscular  Fibres  seen  posteriorly.  §. 

a.  Posterior  surface  of  the  right  ventricle,  with  its  superficial  muscular  fibres  dissected. 
6.  the  same  of  the  left  ventricle,  the  fibres  passing  across  from  one  ventricle  to  the 
other,  c.  posterior  interventricular  groove,  from  which  the  coronary  vessels  have 
been  removed,  d.  right  auricle,  e.  left  auricle,  showing  some  transverse  fibres 
common  to  both  auricles,  and  some  belonging  to  each  one.  /.  superior  vena  cava. 
ggl.  pulmonary  veins  cut  short,  h.  sinus  of  the  great  coronary  vein  covered  by 
muscular  fibres.  hl.  posterior  coronary  vein  joining  the  principal  one.  i.  inferior 
vena  cava.  i'.  Eustachian  valve  as  seen  from  behind. — From  Quain's  Anatomy, 
seventh  edition. 


consists  of  three  sets  of  fibres — viz.  (1)  those  belonging  to  the 
right  ventricle  ;  (2)  those  belonging  to  the  left ;  and  (3)  those 
common  to  both.  It  is  obvious  from  this  construction  of  the 
muscular  walls  of  the  ventricles,  that  their  simultaneous 
contraction  is  a  physical  necessity.  Again,  the  muscular 
fibres  of  the  auricles  consist  of  a  superficial  set  common  to  both 
cavities  and  of  deeper  fibres  proper  to  each  (fig.  3).  This 
intimate  blending  together  of  the  muscular  fibres  of  the  two 
simultaneously  contracting  right  and  left  cavities,  both  auri- 
cular and  ventricular,  forms  a  marked  contrast  witb  the 
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manner  in  which  the  alternately  contracting  auricle  and  ven- 
tricle are  connected  with  each  other. 

The  muscular  fibres  of  the  auricles  are  not  continuous 


pIG.  4— View  op  a  Partial  Dissection  of  the  Layers  of  Fibres  of  the  Ven- 
tricles of  a  Sheep's  Heart  in  front  (apter  the  Manner  of  Pettigrew). — J 

At  the  base  and  apex,  the  pericardium  and  connective  tissue  and  fat  alone  have  been 
removed,  and  the  superficial  layer  of  fibres  is  displayed  on  these  parts  of  both  ven- 
tricles. In  the  intervening  space,  layer  after  layer  of  the  fibres  has  been  removed 
from  above  downwards,  reaching  to  a  greater  depth  on  the  left  than  on  the  right 
side,  a1  a1,  the  superficial  layer  of  the  right  ventricle.  b'b\  the  same  of  the  left 
ventricle.  2.  the  second  layer  of  both  ventricles.  3.  the  third.  4.  the  fourth  or 
central,  with  fibres  nearly  transverse.  5.  and  6.  two  of  the  deeper  layers  coming 
next.  7.  a  small  part  of  the  fibres  of  the  deepest  layer  on  the  front  of  the  left 
ventricle,  passing  into  one  of  the  larger  papillary  muscles,  and  derived  from  the 
posterior  superficial  fibres,  which  have  entered  the  whorl  of  the  apex  anteriorly. 
The  different  degree  of  obliquity  and  other  changes  of  direction  of  the  fibres  is 
shown  in  these  several  layers,  c  c.  between  these  letters  and  the  numbers  is  the 
anterior  coronary  or  interventricular  groove,  in  which,  superiorly,  the  greater  part 
of  the  fibres  of  the  superficial  layer  is  seen  to  cross  from  right  to  left ;  in  the 
remaining  Dart  of  the  groove,  which  is  dissected,  part  of  the  fibres  from  both  ven- 
tricles is  seen  to  turn  backward  towards  the  septum,  d.  the  pulmonary  artery  cut 
short,  e.  the  first  part  of  the  aorta. — From  Quain's  Anatomy,  seventh  edition. 


with  those  of  the  ventricles,  the  two  sets  being  connected 
only  by  the  fibrous  rings  round  the  auriculo-ventricular 
orifices ;  so  that  when  these  rings  are  dissolved  by  boiling  a 
heart  for  a  few  hours,  the  auricles  may  be  easily  separated 
from  the  ventricles,  while  the  intimate  muscular  connection 
between  the  two  auricles  and  the  two  ventricles,  respectively, 
remains  indissoluble. 

I  am  at  a  loss  to  understand  how  anyone  with  a  know* 
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ledge  of  these  anatomical  facts  can  maintain  the  theory  of 
a  want  of  synchronism  in  the  ventricular  contraction,  so  con- 
siderable as  to  cause  an  audible  double  sound. 

During  the  experiments  of  Dr.  Rutherford  before  described 
(p.  26)  I  watched  the  exposed  heart  of  the  living  dog  in  the 
different  stages  of  apnoea ;  first  in  the  stage  of  systemic  arterial 
obstruction,  with  enormous  distension  of  the  left  cavities  of 
the  heart,  then  in  the  final  stage  of  pulmonary  obstruction, 
with  great  distension  of  the  right  cavities,  while  the  left  were 
collapsed  and  nearly  empty ;  and  I  have  been  struck  by  the 
uninterrupted  exact  synchronism  of  the  contractions  on  the 
two  sides  ;  and  this  notwithstanding  a  difference  in  the  blood- 
pressure  and  the  resistance  opposed  to  the  contraction  of  the 
two  ventricles,  very  much  greater  than  can  occur  in  the  most 
extreme  case  of  Bright 's  disease. 

A  consideration  of  these  difficulties  in  the  way  of  accept- 
ing Dr.  Sibson's  theory  of  reduplication  of  the  first  sound 
in  association  with  Bright' s  disease  led  me  to  seek  for  another 
explanation  of  the  phenomena ;  and  I  now  venture  to  sug- 
gest that  the  true  explanation  is  to  be  found  in  the  fact  that 
the  contraction  of  a  dilated,  and  especially  of  a  hypertrdphied, 
auricle  becomes  sonorous,  and  that  the  first  division  of  the  double 
first  sound,  in  the  cases  under  consideration,  is  the  result  of  the 
auricular  systole. 

I  believe  that  this  explanation  of  reduplication  of  the  first 
sound  will  be  found  consistent  with  all  the  ascertained  facts. 
In  the  first  place,  it  will  be  observed  that  the  rhythm  of  the 
sound,  in  cases  of  well-marked  reduplication,  is  precisely  the 
same  as  that  of  the  triple  friction-sound  before  referred  to,  as  a 
result  of  pericarditis.  The  triple  friction-sound  being  expressed 
by  rub-rub — rub,  the  triple  sounds  in  a  case  of  reduplication 
may  be  represented  by  rat-tat — tat.  The  cantering  character 
of  the  sounds  may  be  imitated  by  bringing  down  sharply  upon 
the  table  in  quick  succession  the  ends  of  three  flexed  fingers, 
making  the  two  first  taps  nearer  together  than  the  second  and 
third.  The  triple  friction-sounds  are  longer  and  more  nearly 
continuous  with  each  other,  but  the  rhythm  is  precisely  the 
same  in  the  two  classes  of  cases.  The  relation  of  the  triple  sound 
to  the  heart's  movements  may  be  represented  as  follows : — 
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Rat 


Tat 


Auricular  systole  j  Double  firgt  BOUnd< 
Ventricular  systole  > 


Tat 


Ventricular  diastole.     Normal  second  sound. 


Post-diastolic  pause. 


Rat 


Auricular  systole       |  Double  firgt  SQUnd 


Tat 


Ventricular  systole 


Tat 


Ventricular  diastole 


Normal  second  sound 


The  reduplication  of  the  first  sound  in  cases  of  Bright's 
disease  is  usually  most  distinctly  heard  between  the  mamma 
and  the  sternum  in  the  third  left  interspace— that  is,  about 
the  line  of  junction  between  the  auricle  and  ventricle.  The 
sound  may  be  single  or  indistinctly  double  at  the  apex,  while 
it  is  decidedly  double  at  the  third  interspace,  and  again  single 
over  the  aorta.    The  position  in  which  I  have  stated  that  the 
reduplication  is  best  heard  accords  with  Dr.  Sibson's  account, 
but  our  explanations  differ  essentially.    He  states  that,  in  this 
position,  the  supposed  asynchronous  contraction  of  the  two 
ventricles  is  heard,  while  I  believe  that  the  contraction  of  the 
dilated,  tense,  and  often  hypertrophied  auricle  is  there  heard 
immediately  before  that  of  the  ventricular  systole.    That  the 
reduplicate  first  sound  is  often  inaudible  at  the  apex  of  the 
heart,  where  the  normal  first  sound  is  best  heard,  is  in  itself 
suggestive  that  some  other  agency  than  ventricular  contraction 
is  concerned  in  the  causation  of  the  phenomenon.  The  assumed 
asynchronism  of  the  ventricular  contraction  is  a  theory  un- 
supported by  evidence,  but  the  rapidly  successive  contraction 
of  the  auricle  and  ventricle  is  an  undoubted  fact.    The  question 
then  arises,  Does  the  contraction  of  the  auricle  afford  a  satis- 
factory explanation  of  the  first  element  in  the  reduplicate  first 
sound  ?    It  is  of  course  admitted  that  in  the  normal  state  the 
contraction  of  the  auricle,  contrary  to  Laennec's  original  theory 
of  the  heart's  sounds,  is  inaudible ;  but  we  have  positive 
evidence  of  sound  resulting  from  the  auricular  systole  in  two 
distinct  morbid  conditions.    First,  as  a  result  of  constriction 
of  the  mitral  orifice,  we  have  the  now  well-known  presystolic, 
or,  as  Dr.  Gairdner  happily  designates  it,  the  auriculo-systolic 
murmur.    In  these  cases,  the  impediment  resulting  from  the 
mitral  constriction  causes  a  slow  auricular  contraction,  with  a 
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prolonged  presystolic  murmur,  followed  by  a  short  first  sound, 
the  result  of  rapid  contraction  of  the  partially  filled  left  ventricle. 
Second,  when  the  surface  of  the  auricle  is  roughened  by  lymph, 
there  occurs  the  presystolic,  or,  better,  the  auriculo-systolic 
friction-sound.  Then,  as  a  result  of  obstruction  in  the  systemic 
arteries,  and  consequent  distension  of  the  left  auricle,  either 
with  or  without  hypertrophy  of  its  walls,  we  have,  as  I  believe, 
an  audible  auricular  systole,  constituting  the  first  division  of 
the  reduplicate  first  sound  in  cases  of  Bright's  disease.  The 
rhythm  of  this  auriculo-systolic  sound  is  precisely  the  same 
as  that  of  the  auriculo-systolic  mitral  murmur  and  of  the 
auriculo-systolic  pericardial  friction-sound  ;  and  this  identity 
of  rhythm  in  the  three  classes  of  cases  affords,  to  my  mind,  one 
of  the  strongest  proofs  that  the  first  sound,  in  each  case,  is 
excited  by  the  auricular  systole.  The  triple  friction-sound  of 
pericarditis  and  the  triple  sound  resulting  from  the  doubling 
of  the  first  sound  are  alike  suggestive  of  a  canter. 

In  one  of  my  cases  of  rheumatic  pericarditis  before  men- 
tioned, the  friction-sound,  which  had  been  distinctly  triple, 
assumed  for  a  time  the  character  of  a  reduplicate  first  sound. 
At  the  stage  to  which  I  refer  there  was  a  single  systolic  brush 
over  the  ventricle  near  the  mamma,  while  over  the  mid-sternum 
there  was  a  short  presystolic  brush,  which,  being  quickly  fol- 
lowed by  the  first  sound,  bore  a  close  resemblance  to  a  redu- 
plicate first  sound.  The  presystolic  brush  was  probably  caused 
by  the  systole  of  the  right  auricle,  still  slightly  roughened  with 
lymph.  In  a  few  days  more  the  presystolic  sound  had  ceased, 
and  there  remained  only  the  systolic  brush  over  the  body  of 
the  ventricle. 

As  I  have  before  remarked,  it  is  sometimes  difficult  to  dis- 
tinguish the  sort  of  prolongation  of  the  first  sound,  which  is 
caused  by  a  patch  of  lymph  near  the  apex  of  the  heart,  from 
a  regurgitant  mitral  murmur.  I  believe,  too,  that  the  forcible 
friction  of  a  hypertrophied  left  ventricle  in  cases  of  chronic 
Bright's  disease,  frequently  causes  an  uneven  thickening  of 
the  pericardium  over  a  circumscribed  space  (a  white  spot  on 
the  pericardium— a  pericardial  'corn'),  which  gives  a  pro- 
longed and  brushing  character  to  the  first  sound,  sometimes 
not  easily  distinguishable  from  a  systolic  mitral  murmur.  1 
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have  several  times  diagnosed  such  a  white  patch  during  life, 
and  have  found  it  after  death,  as  some  of  you  here  can  testify. 

I  have  before  stated  that  the  reduplication  of  the  first  sound 
occurs  not  only  in  connection  with  Bright's  disease,  but  it  is 
almost  constantly  associated  with  advanced  general  emphy- 
sema of  the  lungs.  I  have  observed  it  frequently  in  elderly 
persons  with  degeneration  and  rigidity  of  the  arterial  walls  ; 
also  very  distinctly,  above  and  to  the  right  of  the  left  nipple, 
in  some  cases  of  mitral  regurgitation.  There  is  a  good  ex- 
ample of  this  in  the  case  of  a  girl  now  in  Twining  ward. 
There  is  one  feature  which  is  common  to  all  these  cases,  and 
that  is  an  impeded  circulation,  either  pulmonary  or  systemic. 
The  result  of  this  obstruction,  acting  backwards,  is  to  cause  dis- 
tension and,  by  degrees,  hypertrophy  of  the  walls  of  one  or  both 
auricles.  It  is  obvious  that  an  impediment  commencing  in 
the  systemic  arteries,  or  at  the  left  side  of  the  heart,  may,  by 
a  retrograde  action,  extend  through  the  lungs  to  the  right 
cavities  of  the  heart. 

In  some  cases  of  coexisting  emphysema  of  the  lungs  and 
chronic  Bright's  disease,  both  sides  of  the  heart  become  simul- 
taneously hypertrophied,  and  the  reduplication  of  the  first 
sound  is  distinctly  heard  over  an  extensive  surface.  I  have 
quite  recently,  in  private  practice,  seen  several  examples  of 
this  complication.  It  is  obvious  that  the  theory  of  asynchro- 
nous ventricular  contraction  is  inadequate  to  the  explanation 
of  the  reduplication  which  results  from  a  simultaneous  equal, 
or  nearly  equal,  impediment  in  the  pulmonary  and  systemic 
vessels ;  while  the  auricular  theory  explains  the  phenomena 
completely. 

I  have  observed  distinct  reduplication  of  the  first  sound 
over  the  base  of  the  heart  in  some  cases  of  simple  dilatation 
of  the  heart's  cavities,  without  valvular  disease  or  evidence 
of  arterial  obstruction,  either  pulmonary  or  systemic.  Here, 
again,  the  facts  are  inconsistent  with  the  theory  of  asynchro- 
nous ventricular  contraction. 

That  the  systole  of  a  distended  and  hypertrophied  auricle 
may  generate  sound  is  in  the  highest  degree  probable.  There 
are  two  influences  which,  either  separately  or  combined,  may 
cause  an  audible  sound  during  the  auricular  systole — first, 


534  UEDUPLICATION  OF  FI11ST  SOUND  [cuap. 

the  sudden  muscular  tension  of  the  walls  of  the  auricle ;  and, 
secondly,  the  impulse  against  the  chest  wall. 

Dr.  Charcelay,  of  Tours,  has  published  a  case  1  in  which 
a  presystolic  knocking  {claquemcnt) ,  heard  beneath  the  right 
edge  of  the  sternum  on  a  level  with  the  second  rib,  was  found 
after  death  to  have  been  caused  by  an  aneurysmal  dilatation, 
with  thickening  of  the  right  auricle ;  and  Dr.  Walshe  states 
that  '  in  a  case  of  hypertrophy  of  the  left  auricle,  a  loud  pre- 
systolic sound,  of  maximum  force  at  the  third  left  cartilage, 
differed  absolutely  from  a  reduplicate  sound  by  its  special 
knocking  character.' 2  Since,  then,  an  aneurysmal,  and  a  much 
hypertrophied  auricle  have  been  known  to  cause  a  knocking 
sound  of  presystolic  rhythm,  it  is  in  the  highest  degree  prob- 
able that  an  auricle,  in  an  intermediate  state  of  dilatation  and 
hypertrophy,  would  generate  exactly  that  amount  and  kind  of 
sound  which  we  recognise  as  the  first  division  of  the  duplex 
first  sound. 

I  have  endeavoured  to  ascertain  whether,  by  the  position 
in  which  the  double  sound  is  best  heard,  it  is  possible  to  deter- 
mine which  of  the  two  auricles  is  the  cause  of  the  first  division 
of  the  sound  in  any  given  case. 

Without  doubt,  if  the  auricle  is  roughened  by  lymph,  the 
resulting  friction-sound  will  be  best  heard  over  the  third  inter- 
space, to  the  right  or  left  of  the  sternum  as  the  right  or  left 
auricle  is  the  one  affected.  I  find,  too,  that  in  cases  of  emphy- 
sema, with  impeded  pulmonary  circulation,  the  reduplication 
is  more  distinctly  heard  at  the  right  margin  and  the  lower 
end  of  the  sternum  than  to  the  left ;  while  in  cases  of  renal 
disease,  and  cases  of  senile  degeneration  of  the  systemic 
arterial  walls,  the  sound  is  best  heard  between  the  mamma 
and  the  left  margin  of  the  sternum — that  is,  over  the  space 
where  a  distended  left  auricle  would  overlap  the  ventricle.  I 
believe,  however,  that  in  consequence  of  the  oblique  position 
of  the  heart,  and  the  overlapping  of  the  left  cavities  by  the 
right,  the  sound  which  results  from  contraction  of  the  left 
auricle  will  be  more  or  less  diffused  over  the  overlapping 
right  ventricle.    The  left  auricular  sound,  therefore,  is  with 

1  Archives  Odndrales  de  Mddecine,  December,  1838,  pp.  406-8. 
3  Diseases  of  the  Heart,  fourth  ed.  p.  75. 
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more  difficulty  localised  and  distinguished  from  the  right  than 
the  aortic  from  the  pulmonary  share  of  the  normal  second 
sound,  each  of  which,  as  we  know,  is  conducted  along  the 
course  of  the  artery  in  which  it  originates.  It  is  probable, 
too,  that  in  consequence  of  the  closer  approximation  of  the 
right  cavities  to  the  chest  wall,  the  amount  of  obstruction  in 
the  pulmonary  vessels,  which  will  render  the  right  auricular 
contraction  audible,  with  resulting  reduplication  of  the  first 
sound,  is  less  than  the  degree  of  systemic  obstruction  required 
to  develope  the  same  phenomena  on  the  left  side. 

In  addition  to  the  evidence  already  adduced  in  favour  of 
the  auriculo-ventricular  theory  of  the  double  first  sound,  the 
following  facts  appear  to  me  to  be  of  importance : — 

1.  The  doubling  of  the  sound  is  always  more  distinctly 
audible  over  the  body  of  the  heart  than  at  the  apex.  The 
reduplication  is  either  lost  or  indistinctly  heard  at  the  apex. 
Now,  since  the  normal  first  sound  is  always  best  heard  at  the 
apex,  we  should  expect  to  find  that,  if  both  elements  of  the 
double  sound  were  the  result  of  ventricular  contraction,  the 
double  sound  would  be  most  distinct  also  at  the  apex. 

2.  The  part  of  the  double  sound  which  is  lost  as  we  pass 
from  base  to  apex  is  always  the  first  or  presystolic  part.  Now, 
in  cases  of  Bright' s  disease,  with  obstruction  in  the  systemic 
arteries,  the  advocates  of  the  theory  of  asynchronous  contrac- 
tion of  the  ventricles  might  argue  that  when  the  stethoscope 
is  placed  over  the  apex  of  the  heart  which  is  formed  by  the 
left  ventricle,  the  comparatively  feeble  sound  which  results, 
from  the  earlier  contraction  of  the  right  ventricle  becomes  in- 
audible, and  only  the  single  sound  of  the  left  ventricle  reaches 
the  ear.  But,  unfortunately  for  this  argument,  when,  in  con- 
sequence of  emphysema  with  pulmonary  obstruction,  the  first 
sound  is  double  near  the  base  of  the  heart  and  single  at  the 
left  apex,  it  is  still  the  first  division  of  the  double  sound  which 
disappears  at  the  apex  ;  yet  if  the  want  of  synchronism  of  the 
ventricular  systole  were  the  cause  of  the  phenomena,  the  absent 
sound  would  be  that  of  the  earlier  contracting  strong  left  ven- 
tricle, over  whose  apex  the  stethoscope  is  applied.  The  facts, 
then,  are  irreconcilable  with  the  theory  which  assumes  that 
the  doubling  of  the  first  sound  is  due  to  a  retarded  contraction 
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of  one  or  other  ventricle.  You  will  readily  understand  that 
the  distinctness  of  the  reduplication  is  much  influenced  by  the 
rapidity  of  the  heart's  action.  The  first  sound,  which  is  dis- 
tinctly double  when  the  heart's  action  is  slow,  may  lose  the 
reduplication  when,  in  consequence  of  increased  rapidity  of 
the  heart's  contraction,  the  sounds  of  the  auricular  and  the 
ventricular  systole  become  blended  together  into  one  sound, 
which  may  then  have  a  somewhat  prolonged  and  brushing 
character,  such  as  an  inexperienced  and  unskilful  auscultator 
might  mistake  for  the  murmur  of  valvular  disease. 

Some  of  you  may,  perhaps,  be  inclined  to  ask  whether  any 
practical  gain  is  to  be  expected  from  the  minute  observation 
and  analysis  of  the  heart's  sounds  upon  which  I  have  been 
dwelling  in  this  lecture.  In  reply  to  such  an  inquiry  I  would 
remark,  first,  that  the  careful  study  of  physical  signs  is  a  very 
wholesome  educational  discipline  for  the  student  and  prac- 
titioner of  medicine.  All  observations  of  natural  phenomena,  to 
be  of  value  either  for  the  extension  of  scientific  knowledge  or 
for  practical  guidance,  must  be  precise  and  accurate.  No  one 
familiar  with  the  subject  would  question  the  proposition  that 
the  study  of  physical  signs  has  served  not  only  to  correct  many 
erroneous  notions  which  had  long  prevailed  with  regard  to  the 
general  or  functional  symptoms  of  pulmonary  and  cardiac 
diseases,  but  that  it  has  also  much  facilitated  and  improved 
the  treatment  of  many  of  those  maladies.  Then,  just  in  pro- 
portion to  the  confidence  with  which  you  have  learnt  to  rely 
upon  physical  signs  in  aid  of  diagnosis  and  prognosis,  is  the 
necessity  for  accuracy  of  observation  and  interpretation.  If 
you  mistake  the  soft  systolic  murmur  of  anaemia  for  organic 
obstruction  at  the  aortic  orifice,  you  not  only  are  wrong  in  your 
diagnosis,  but  you  base  upon  that  error  an  unfavourable 
prognosis,  and  perhaps  neglect  to  adopt  the  chalybeate  and 
restorative  treatment,  which  would  at  once  remove  the  anaemia 
and  the  murmur  to  which  it  gave  rise.  Again,  if  you  mistake 
a  presystolic  friction-sound  for  the  presystolic  murmur  of 
mitral  stenosis,  or  a  systolic  friction-sound  for  the  murmur  of 
mitral  incompetence,  you  confound  what  may  be  only  a  tran- 
sient and  harmless  roughening  of  the  surface  of  the  pericardium 
with  a  serious  organic  valvular  lesion  ;  and  you  cause  an  in- 
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calculable  amount  of  alarm  and  anxiety  by  a  prognosis  deduced 
from  an  erroneous  observation.  I  scarcely  need  remind  you 
that  the  only  way  to  avoid  these  errors  of  observation  and 
interpretation  is,  by  constant  and  careful  clinical  study,  to 
increase  and  perfect  your  diagnostic  skill. 

The  reduplication  of  the  first  sound,  upon  the  interpretation 
of  which  I  have  dwelt  so  long,  is  not  without  its  practical  pro- 
gnostic significance  and  value,  in  so  far  as  it  affords  undoubted 
evidence  that  the  impediment  to  the  circulation,  whether  in 
the  pulmonary  or  in  the  systemic  vessels,  is  acting  backwards 
through  the  ventricle  upon  its  associated  auricle,  and  is  caus- 
ing some  degree  of  auricular  dilatation  and  hypertrophy;  and, 
on  the  other  hand,  the  cessation  of  the  reduplication,  as,  for 
instance,  in  some  cases  of  acute  and  transient  Bright's  disease, 
is  evidence  of  the  returning  freedom  of  the  circulation,  and  so 
far  it  is  of  favourable  omen.  That  the  contraction  of  the 
terminal  muscular  arterioles  excited  by  blood-contamination, 
the  result  of  renal  disease,  should  act  backwards  through  the 
systemic  arteries  upon  the  left  ventricle  and  auricle  so  as  to 
cause  an  appreciable  modification  of  the  heart's  sounds,  and 
ultimately  hypertrophy  of  the  muscular  tissue  of  the  propel- 
ling heart  and  of  the  resisting  and  regulating  arterioles,  is  an 
interesting  illustration  of  the  correlation  of  physiological  forces. 
And  you  will  find  hereafter,  in  the  daily  practice  of  your  pro- 
fession, that  your  ability  to  observe  and  to  interpret  some  of 
the  more  obscure  and  doubtful  phenomena  of  disease  is  much 
favoured  by  the  study  which  you  have  bestowed  upon  minute 
physical  signs  such  as  those  which  we  have  now  been 
discussing. 

Postscript. 

After  the  preceding  lecture  had  been  written,  and  a  few 
days  before  it  was  delivered,  my  friend  and  colleague  Dr. 
Curnow  directed  my  attention  to  a  recently-published  thesis, 
entitled  D'un  Phenomene  Stethoscopique  propre  a  certaines 
formes  cV Hypertrophic  simple  du  Cceur,  by  Dr.  Exchaquet, 
Interne  des  Hopitaux  de  Paris,  1875.  In  this  publication  the 
author  gives  the  results  of  observations  made  in  numerous 
cases  by  his  teacher,  M.  Potain.    These  observations  have 
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reference  to  the  modification  of  the  heart's  sound  which 
Dr.  Sibson  and  others  call  reduplication  of  the  first  sound, 
but  which  the  French  observers  designate  bruit  de  galop. 
It  should  be  borne  in  mind  that  petit  galop  is  the  French 
equivalent  for  the  English  word  'canter.'  Dr.  Exchaquet 
raises  various  forcible  objections  to  Dr.  Sibson's  theory  of 
reduplication,  and  maintains  that  the  presystolic  element 
of  the  double  first  sound  is  caused  by  an  abnormally  energetic 
and  sudden  contraction  of  the  left  auricle.  I  have  been  much 
interested  to  find  that  my  explanation  of  the  phenomena  of 
reduplication,  arrived  at  quite  independently,  has  been  antici- 
pated and  confirmed  by  M.  Potain,  who  points  out  that  when 
the  chest  is  not  thickly  covered  by  fat  the  presystolic  con- 
traction of  the  auricle  may  be  seen  and  felt  in  the  third  left 
intercostal  space,  where  in  the  same  cases  the  bruit  de  galop 
is  also  most  distinctly  heard.  I  find,  however,  that  M.  Potain 
looks  upon  this  modification  of  the  heart's  sounds  as  being 
almost  invariably  associated  with  certain  forms  of  albuminuria. 
As  an  exaggeration  of  a  normal  phenomenon  he  has  observed 
it  to  a  very  slight  degree,  and  as  a  transient  condition,  in 
persons  free  from  organic  disease  and  from  functional  disorder 
of  any  kind ;  but  when  the  bruit  de  galop  is  pronounced  and 
permanent,  he  believes  it  to  be  invariably  associated  with 
albumin  aria  and  resulting  distension  of  the  left  auricle,  and 
he  looks  upon  this  acoustic  sign  as  diagnostic  of  certain  forms 
of  albuminuria.  One  of  Dr.  Exchaquet's  '  conclusions  '  is  : 
'La  presence  de  l'albumine  dans  l'urine  est  constamment 
observee  chez  les  malades  qui  presentent  ce  signe ' — i.e.  the 
bruit  de  galop.  The  author  makes  no  reference  to  the  very 
frequent  association  of  the  bruit  de  galop,  alias  doubling  of 
the  first  sound,  with  emphysema  and  other  conditions  result- 
ing in  an  impeded  circulation  through  the  lungs,  and  con- 
sequent distension  of  the  right  auricle,  but  unassociated  with 
albuminuria— a  class  of  cases  of  very  common  occurrence,  to 
which  I  have  directed  attention  in  my  lecture.  Dr.  Exchaquet 
discusses  the  theoretical  explanation  of  the  impeded  circula- 
tion, and  the  resulting  cardiac  hypertrophy  in  cases  of  Bright's 
disease,  and  I  have  been  as  much  amused  as  amazed  to  find 
him  asserting  that  I  adopt  and  defend  Traube's  theory,  which 
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attributes  the  cardiac  hypertrophy  solely  to  the  impeded  cir- 
culation through  the  kidney.  I  had  supposed  myself  to  have 
been  amongst  the  first  to  point  out  the  insufficiency  of  Traube's 
theory,  and  to  suggest  an  explanation  of  the  phenomena  more 
in  accordance  with  anatomical  facts  and  with  physiological 
principles.  If  Dr.  Exchaquet  will  do  me  the  favour  to  refer 
to  my  little  volume  of  Lectures  on  Bright's  Disease,  he  will 
find  that  my  explanation  of  the  relation  between  cardiac 
hypertrophy  and  Bright's  disease,  whether  true  or  not,  is,  at 
any  rate,  essentially  different  from  that  given  by  Traube. 


EPILOGUE. 

Since  the  preceding  lecture  was  published,  while  I  have 
observed  many  clinical  facts  confirmatory  of  the  doctrine  therein 
propounded,  I  have  met  with  none  apparently  inconsistent  with 
it.  Not  long  since,  the  phenomena  of  a  case  under  the  care 
of  my  friend  and  colleague  Dr.  Beale  appeared  to  afford  a  re- 
markable confirmation  of  the  auricular  theory  of  reduplication 
of  the  first  sound.  The  following  note  was  made  shortly  before 
the  patient's  death  : — 

'  A.  P  ,  a  woman  ait.  29,  was  admitted  into  Twining 

ward  for  disease  of  the  spinal  cord.  She  is  thin  and  ansemic, 
the  front  of  the  chest  is  flattened.  In  the  third  left  interspace 
there  is  a  visible  and  palpable  pulsation,  which  is  immediately 
followed  by  the  ventricular  pulsation  at  the  apex  in  the  fifth 
interspace,  directly  below  the  nipple.  It  is  obvious  that  the 
pulsation  in  the  third  interspace  is  auricular ;  over  that  space 
there  is  a  double  first  sound,  the  first  division  of  the  double 
sound  being  unusually  loud  and  distinct,  while  at  the  apex  the 
first  sound  is  single,  the  auricular  contraction  being  there 
inaudible.  There  is  no  apparent  cause  for  the  dilatation  of 
the  auricle  in  this  patient.  There  is  no  evidence  of  valvular 
or  renal  disease.' 

At  the  post-mortem  examination,  the  condition  of  the  heart 
was  noted  as  follows : — The  right  auricle  and  ventricle  were 
extremely  dilated  and  full  of  decolourised  clot.  The  orifice 
of  the  pulmonary  artery  was  enlarged,  and,  together  with  the 
auricle  and  auricular  appendix,  occupied  the  position  at  which 
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the  abnormal  pulsation  was  felt  during  life.  The  tricuspid 
orifice  easily  admitted  four  fingers.  The  curtains  of  the  valve 
were  healthy.  The  apex  of  the  heart  was  formed  by  the 
dilated  right  ventricle.  The  left  ventricle  and  the  aortic  valve 
were  normal.  The  mitral  orifice  was  dilated,  and  easily  ad- 
mitted three  fingers.  The  left  auricle  was  slightly  dilated. 
Close  above  the  mitral  orifice  the  wall  of  the  auricle  was 
irregularly  thickened.  The  pulmonary  and  costal  pleurge  on 
both  sides  were  universally  adherent.  The  lungs  were  em- 
physematous, the  lower  lobe  of  the  left  being  bound  down  by 
old  false  membrane,  shrunken,  and  nearly  airless. 

The  microscopic  appearance  of  the  muscular  tissue  of  the 
heart  would  have  been  interesting.  In  the  absence  of  such 
information,  it  may  be  supposed  that  the  great  dilatation  of 
the  right  cavities  was  a  result  of  the  impeded  circulation 
through  the  emphysematous  lungs. 

There  can  be  no  question  that  in  this  case  the  first  division 
of  the  double  first  sound  was  due  to  the  contraction  of  the 
dilated  right  auricle.  As  the  dilatation  of  the  auricle  was  very 
great,  the  first  element  of  the  reduplicate  sound  was  unusually 
loud,  and  approached  in  character  to  the  '  knocking '  sound 
which  was  observed  in  the  cases  of  Drs.  Charcelay  and  Walshe 
before  referred  to. 
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CHAPTEE  XXXVII. 

ON  THROMBOSIS  AND  EMBOLISM  :  CASES,  WITH  COMMENTS.1 

The  chief  Causes  of  Coagula  within  the  Circulatory  System— Case  I.  A 
Thrombus  in  the  Bight  Ventricle  and  Auricle— Sudden  Death  from  Ob- 
struction of  the  Tricuspid  Orifice — Case  II.  Coagula  in  Dilated  Eight 
Cavities— Pulmonary  Embolism  and  Apoplexy — Urgent  and  Fatal  Dyspnoea 
Case  III.  Coagula  in  Eight  Cavities  and  in  the  Pulmonary  Artery — Dyspnoea 
and  Collapse— Case  IV.  Gouty  Thrombosis  in  the  Femoral  Vein — Pulmonary 
Embolism,  Pleuro-pneumonia — Eecovery— Case  V.  Clot  in  Eight  Side  of 
the  Heart — Pulmonary  Embolism  and  Haemoptysis  —  Thrombus  in  Veins  of 
both  Legs — Case  VI.  Haemoptysis  and  Pulmonary  Apoplexy — Thrombus 
in  Veins  of  Leg — Pulmonary  Embolism — Dyspnoea  and  Death — Case  VII. 
Vegetations  of  the  Aortic  Valves — Embolism  in  Eight  Brachial  Artery,  then 
in  Arteries  of  both  Legs — Phlegmasia  Dolens  in  Left  Arm — Case  VIII. 
Transient  Pulmonary  Embolism  (Puerperal)  followed  by  Phlegmasia  Dolens 
— The  Pathology  of  Phlegmasia  Dolens— Swelled  Leg  after  Typhoid  Fever 
— Lobular  Pneumonia  and  Ulcer  in  the  Duodenum  after  Burns — Cases  of 
Cerebral  Embolism  and  Thrombosis — General  Eemarks  on  Embolism. 

Within  a  comparatively  short  period  I  have  met  with  a  con- 
siderable number  of  cases  of  disease  in  which  fibrinous  coagula, 
large  or  small,  either  fixed  or  movable,  and  floating  within 
the  circulatory  system,  have  played  a  conspicuous  part ;  and 
I  trust  that  a  brief  narrative  of  some  of  these  cases,  together 
with  some  reflections  suggested  by  them,  may  not  be  without 
interest  for  this  society.  I  will  preface  the  recital  of  the 
cases  by  a  very  few  general  remarks. 

The  chief  among  the  conditions  which  are  known  to  deter- 
mine the  formation  of  coagula  within  the  circulatory  system 
are  the  following : — 

1.  Stagnation  of  blood  or  retardation  of  the  blood-stream 
— as,  for  example,  in  an  aneurysm  after  ligature  or  compres- 
sion of  the  artery  ;  in  the  right  side  of  the  heart,  when  there 

1  Bead  before  the  Medical  Society  of  King's  College.  British  Medical 
Journal,  Nov.  30,  1872. 
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is  an  impeded  escape  of  blood  through  the  lungs  or  through 
the  left  side  of  the  heart.  Amongst  the  causes  of  an  impeded 
flow  of  blood  through  the  lungs,  may  be  mentioned  the  state 
of  apncea  which  results  from  pneumonic  consolidation,  from 
capillary  bronchitis,  from  the  pressure  of  liquid  on  the  pleura, 
or  from  obstruction  in  the  larynx  or  trachea.  The  operation 
of  tracheotomy,  too  long  deferred,  may  fail  to  save  life  in  con- 
sequence of  coagula  within  the  pulmonary  artery,  the  right 
cavities  of  the  heart,  and  the  systemic  veins.  A  coagulum 
may  form  in  a  dilated  left  auricle  consequent  on  constriction 
of  the  mitral  orifice.  Of  this  there  is  a  good  example  in  one 
of  the  specimens  on  the  table.  Again,  coagula  may  form  in 
the  right  side  of  the  heart  when,  in  consequence  of  weakness 
of  the  walls  or  dilatation  of  the  cavities  by  an  obstacle  in  front, 
there  is  an  incomplete  emptying  of  these  cavities  and  a  partial 
blood  stasis. 

2.  Coagula  will  form  and  adhere  upon  any  part  of  the 
interior  of  the  heart  or  of  the  vessels  which  may  have  been 
roughened  or  abraded  by  disease  or  accidental  injury.  Thus, 
fibrinous  concretions  form  upon  the  surface  of  a  cardiac  valve 
which  has  been  roughened  by  inflammation,  upon  the  rough 
ends  of  a  ruptured  tendinous  cord,  upon  the  edges  of  a  crack 
in  the  endocardium  or  in  the  inner  coat  of  an  artery ;  and  the 
blood  may  coagulate  and  form  a  thrombus  within  an  artery 
which  has  been  roughened  by  atheromatous  or  calcareous 
degeneration,  or  by  syphilitic  or  other  forms  of  inflammation. 

3.  A  small  coagulum  often  forms  the  nucleus  of  a  larger 
concretion.  Thus,  as  layer  upon  layer  of  laminated  fibrine 
forms  within  an  aneurysm  or  on  the  warty  concretions  cover- 
ing an  inflamed  cardiac  valve,  so  a  nucleus  of  coagulated 
fibrine  within  one  of  the  cavities  of  the  heart  may  rapidly 
increase  by  determining  a  further  deposition  upon  its  surface  ; 
and  minute  floating  particles  of  fibrine — capillary  embola — may 
lead  to  the  formation  of  larger  coagula  in  the  systemic  veins, 
in  the  right  side  of  the  heart,  or  in  the  pulmonary  vessels. 

4.  There  is  reason  to  believe  that  in  certain  states  of 
system,  such  as  are  found,  for  instance,  in  rheumatic  subjects, 
the  blood  contains  either  an  excess  of  coagulable  material  or 
material  which  is  more  than  ordinarily  prone  to  coagulate, 
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possibly  in  consequence  of  the  presence  of  some  morbid  material 
in  the  blood. 

My  first  three  cases  are  examples  of  thrombosis  in  the 
right  side  of  the  heart — a  result,  as  I  suppose,  of  weakness  of 
the  heart's  walls,  dilatation  of  the  cavities,  and  consequent 
partial  stasis  of  blood  in  holes  and  corners  of  those  cavities. 

Case  I. — Mr.  H  ,  aged  64,  had  not  been  in  his  usual 

good  state  of  health  for  about  four  months  before  his  death, 
which  occurred  on  October  25,  1871.  In  June  he  had  an 
attack  of  what  was  called  '  gastric  disorder,'  after  which  he 
suffered  from  shortness  of  breath  on  walking  uphill.  On  one 
occasion  in  particular,  while  walking  up  a  steep  hill  at  Dover, 
his  breathing  became  very  difficult.  This  was  at  the  end  of 
September.  Immediately  after  this  he  returned  to  his  home 
in  London,  where  I  saw  him  occasionally  with  my  friend, 
Dr.  Lavies,  who  was  in  daily  attendance  upon  him.  Mr'. 

H  was  then  confined  to  his  room,  with  a  feeling  of  general 

weakness,  a  quick  and  feeble  pulse,  hurried  breathing  on  any 
exertion,  some  oedema  of  the  ankles,  and  crepitation  over  the 
bases  of  both  lungs.  The  heart's  impulse  was  feeble,  but 
there  were  no  abnormal  valvular  sounds.  The  urine  was 
normal.  One  of  the  most  distressing  symptoms  was  a  sensa- 
tion of  alarm  and  impending  suffocation  on  first  awaking. 
There  was  a  considerable  amount  of  subcutaneous  and  abdo- 
minal fat,  and  we  concluded  that  we  had  to  deal  with  a  fat 
and  flabby  heart.  His  condition  varied  from  time  to  time  ; 
but,  on  the  whole,  he  appeared  to  be  improving  under  the 
influence  of  rest  and  judicious  nursing.  On  the  morning  of 
October  25  he  awoke,  told  the  nurse,  who  was  sitting  by  him, 
that  he  felt  comfortable,  and  asked  the  time.  She  said,  '  A 
quarter  to  three.'  He  began  to  reply,  <  Oh,  a  quarter,'  but 
suddenly  he  stopped  in  the  middle  of  the  sentence:  the  nurse 
turned  and  saw  that  he  was  black  in  the  face ;  his  tongue 
protruded  between  the  teeth,  both  arms  and  legs  were  con- 
vulsed, and  in  a  few  seconds  he  was  dead. 

At  the  post-mortem  examination  we  had  the  assistance  of 
Dr.  Kelly.  There  were  small  spots  of  ecchymosis  beneath  the 
pericardium.  The  heart  was  large,  with  much  fatty  growth 
on  its  surface.    The  right  side,  but  especially  the  auricle, 
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was  much  distended  with  blood.  A  firm  decolourised  coagulum 
filled  the  apex  of  the  right  ventricle,  adhering  closely  to  its 
inner  surface,  and  extended  about  three  or  four  inches  along 
the  pulmonary  artery.  Its  diameter  there  did  not  appear 
sufficient  to  obstruct  seriously  the  current  of  blood ;  but  it 
was  also  continued  backwards  through  the  tricuspid  orifice 
into  the  auricle,  where  it  formed  a  band  two  inches  long,  an 
inch  wide,  and  a  quarter  of  an  inch  thick.  The  outer  surface 
of  this  firm  clot  had  been  moulded  on  the  wall  of  the  auricle ; 
but  it  was  now  free  in  the  cavity,  and  it  had  evidently  been 
driven  by  the  current  of  blood  over  the  tricuspid  orifice  ;  the 
sudden  and  complete  obstruction  of  which  had  caused  general 
venous  distension  with  lividity  of  the  surface  and  arterial 
emptiness,  cerebral  anaemia,  and  consequent  convulsions. 
The  lungs  were  gorged  and  cedematous  at  their  bases,  the 
bronchi  were  deeply  congested,  and  contained  much  frothy 
mucus. 

There  can,  I  think,  be  no  doubt  that  the  abrupt  arrest  of 
the  circulation  in  this  case  was  caused  by  the  separation  of  the 
fibrinous  coagulum  from  the  wall  of  the  auricle,  and  its  con- 
sequent valve-like  flapping  over  the  tricuspid  orifice. 

It  is  probable  that  this  fatal  clot  had  been  gradually 
forming  for  some  weeks  before  death ;  and  that  the  immediate 
cause  of  its  formation  was  the  imperfect  contraction  of  the  fat 
and  flabby  right  ventricle,  and  the  consequent  incomplete 
emptying  of  its  cavity. 

Case  II.— On  November  7, 1871, 1  saw  Miss  E  ,  aged  19. 

She  was  breathing  rapidly  and  deeply.  She  said,  'I  feel  as 
if  I  could  not  get  a  sufficiently  deep  breath.'  Her  lips  were 
livid,  and  her  skin  pallid ;  the  pulse  small,  rapid,  and  feeble. 
The  hands  felt  cold ;  the  temperature  in  the  armpit  was  98°. 
The  chest  in  front  was  everywhere  resonant,  except  over 
the  middle  lobe  of  the  right  lung,  where  it  was  quite  dull. 
The  respiratory  sound  was  exaggerated  (puerile),  except  over 
the  dull  space  before  mentioned,  where  the  respiration  was 
inaudible.  The  dyspnoea  rendered  auscultation  at  the  back 
difficult,  but  moist  rales  were  heard  over  both  lower  lobes. 
With  these  sounds,  however,  there  was  a  free  entrance  of  air. 
I  expressed  my  belief  that  she  was  dying  from  obstruction  at 
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the  right  side  of  the  heart  or  in  the  pulmonary  artery.  As 
she  had  spat  some  blood  a  few  hours  before,  it  was  probable  that 
the  dulness  over  the  middle  lobe  was  the  result  of  pulmonary 
apoplexy.  My  first  visit  was  at  3  p.m.,  and  at  7  p.m.  her  condi- 
tion remained  the  same.  She  died  at  11  the  same  evening. 

Dr.  Kelly  made  an  inspection  with  me,  thirty-four  hours 
after  death.  The  middle  lobe  of  the  right  lung  was  solidified 
by  impacted  blood.  In  other  parts  of  the  lungs  there  were  a 
few  smaller  hasmorrhagic  patches,  and  also  some  ecchymoses 
beneath  the  pleural.  The  bronchi  were  congested,  and  con- 
tained much  bloody  tenacious  mucus,  down  to  their  smaller 
branches.  This  condition  of  the  bronchi  was  general  over  both 
lungs.  The  cardiac  area  was  rather  larger  than  usual ;  there 
was  a  little  clear  fluid  in  the  pericardial  cavity.  The  right  side 
of  the  heart  was  full  of  black  coagulum ;  the  left  side  moderately 
full.  Each  ventricle  formed  an  apex,  so  that  the  heart's  apex 
appeared  double.  The  valves  were  all  healthy.  The  right 
ventricle  was  dilated ;  its  columnae  carnese  and  musculi  papil- 
lares  were  thicker  than  usual.  A  large  loose  post-mortem 
coagulum  lay  in  the  right  auricle,  ventricle,  and  pulmonary 
artery.  In  the  appendix  of  the  right  auricle  was  an  adherent, 
pretty  firm,  decolourised  clot  of  fibrine,  entangled  in  the  mus- 
culi pectinati.  Similar  but  smaller  clots  were  found  in  the 
apex  of  the  right  ventricle,  where  the  deep  fossae  between  the 
prominent  musculi  papillares  form  a  complicated  network, 
most  favourable  for  the  formation  of  a  thrombus.  On  opening 
the  pulmonary  artery,  a  clot  was  found  at  the  commencement 
of  each  main  branch ;  and  firm  decolourised  clots  were  met 
with  in  the  smaller  branches  as  far  as  they  could  be  dissected  ; 
so  that  these  vessels  were  actually  distended  by  coagula  which 
had  been  driven  into  them  by  the  right  ventricle.  The  pul- 
monary veins  were  healthy,  and  contained  a  little  fluid  blood. 

In  the  early  part  of  the  year  Miss  K  had  been  much 

frightened  by  a  domestic  occurrence.  From  that  time  she 
suffered  from  occasional  palpitation,  cough,  and  difficult 
breathing.  She  was  a  zealous  dancer ;  but  always,  after 
waltzing,  she  looked  pale  and  suffered  from  palpitation.  About 
three  weeks  before  her  death  she  was  much  distressed  by  the 
loss  of  a  locket,  the  gift  of  her  deceased  mother.    She  became 
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feeble,  and  her  breathing  was  oppressed.  On  October  31  she 
had  great  difficulty  in  attending  a  wedding  as  bridesmaid; 
and  after  the  ceremony  was  over  she  went  to  bed  thoroughly 
prostrated.  She  suffered  from  increasing  difficulty  of  breath- 
ing and  palpitation,  occasional  sickness  and  cough,  with  frothy 
mucous  expectoration,  which  had  an  occasional  rusty  tinge. 
On  the  morning  of  the  day  on  which  she  died  she  spat  up 
about  a  table-spoonful  of  pure  blood.  This  was  followed  by 
an  increase  of  dyspnoea ;  and  at  3  p.m.  I  found  her  in  the 
condition  which  I  have  already  described,  the  symptoms  con- 
tinuing unchanged  until  her  death  at  11  the  same  night. 

In  this  case,  dilatation  of  the  right  cavities  of  the  heart  — 
a  result,  probably,  of  the  combination  of  feebleness  of  the  mus- 
cular walls,  emotional  excitement,  and  over-exertion  in  dancing 
— led  to  the  formation  of  coagula  in  those  portions  of  the  auricle 
and  ventricle  where,  in  consequence  of  incomplete  contraction 
of  the  walls,  the  blood  is  liable  to  stagnate.  Then  branches 
of  the  pulmonary  artery  were  gradually  and  successively 
blocked  by  embola  detached  from  clots  within  the  right  cavi- 
ties. At  length,  the  obstruction  to  the  pulmonary  circulation 
was  so  great  as  to  excite  urgent  dyspnoea,  which  was  still 
further  increased  by  the  haemorrhage  and  the  consequent 
impaction  of  blood  in  the  terminal  bronchi  and  air-cells.  It 
is  probable  that  the  blood  escaped  from  ruptured  bronchial 
capillaries,  the  result  of  a  retrograde  passive  engorgement  of 
the  bronchial  veins  consequent  on  the  block  in  the  pulmonary 
vessels,1  though  it  is  possible  that  some  blood  may  have 
escaped  from  ruptured  pulmonary  vessels  in  the  neighbour- 
hood of  an  embolic  infarction.  The  ecchymoses  beneath  the 
pleurae  were  explained  by  the  same  backward  engorgement 
of  thei  bronchial  veins  and  capillaries. 

Case  III.— Mr.  B  ,  aged  33,  a  merchant  of  somewhat 

intemperate  habits,  had  haemoptysis  about  the  middle  of 
March  1872-  For  this  he  was  seen  by  Dr.  Mumford,  who 
found  that  he  was  passing,  copiously,  urine  having  a  specific 
gravity  of  1035,  and  containing  much  sugar.  I  saw  the 
patient  with  Dr.  Mumford  on  March  28.  In  addition  to  the 
diabetic  symptoms,  there  was  crepitation  at  the  apices  of  both 

'  See  Chapter  IV.  p.  45. 
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lun<*s.  On  April  17  the  symptoms  were  somewhat  mitigated. 
The  patient  was  dressed  and  down-stairs.  On  April  23  I  was 
called  to  see  him  at  8.30  in  the  evening,  in  consequence  of  a 
serious  aggravation  of  his  symptoms.  I  found  him  in  bed, 
breathing  hurriedly  and  deeply.  The  hands  were  very  cold 
and'  clammy;  the  pulse  small,  feeble,  and  rapid;  the  lips 
blue ;  the  face  pale  and  anxious.  The  respiration  was  puerile 
everywhere  except  at  both  apices,  where  loose  crepitation  was 
audible.  The  sounds  of  the  heart  were  normal,  except  that 
the  first  sound  was  shorter  than  usual.  I  was  told  that 
difficulty  of  breathing  had  been  gradually  coming  on  for  two 
days,  and  that  the  dyspnoea  had  been  urgent  for  about  twelve 
hours.  I  expressed  my  opinion  that  he  was  dying  from  a 
coagulum  at  the  right  side  of  the  heart.  He  died  at  11.30  a.m. 
the  following  day. 

Thirty  hours  after  death,  Dr.  Kelly  examined  the  body 
with  Dr.  Mumford  and  me.  A  firm,  colourless  clot  was  found 
adherent  to  the  apex  of  the  right  ventricle;  this  extended 
along  the  pulmonary  artery,  becoming  small  and  black  beyond 
the  bifurcation.  At  the  pulmonary  orifice,  the  clot  was  equal 
to  about  one-third  the  diameter  of  the  vessel.  It  extended 
also  backwards  from  the  ventricle  through  the  tricuspid  orifice 
into  the  auricle,  where,  on  the  auricular  side  of  the  tricuspid 
orifice,  it  was  enlarged  to  the  diameter  of  nearly  an  inch  ;  so 
that  the  tricuspid  orifice  was  much  obstructed  and  the  auricle 
was  distended  with  dark  liquid  blood  ;  while  the  ventricle  was 
little,  if  at  all,  distended.  The  walls  of  both  the  auricle  and 
the  ventricle  were  thin,  soft,  and  covered  by  fatty  growth. 
•  The  left  cavities  were  empty.  There  was  a  moderate  quantity 
of  serous  fluid  in  the  pericardium,  and  some  spots  of  ecchy- 
mosis  beneath  the  serous  layer.  There  were  cheesy  deposits 
in  the  apices  of  both  lungs,  and  two  small  cavities  in  the  left 
apex.  The  lungs  were  gorged  with  serum  ;  the  mucous  mem- 
brane of  the  bronchi  was  congested,  and  covered  by  frothy 
mucus.  This  engorgement  with  mucous  exudation  must 
have  come  on  after  my  visit — i.e.  during  the  last  fourteen 
hours  of  life — a  result  of  passive  congestion  of  the  bronchial 
veins  and  capillaries,  in  common  with  the  whole  systemic 
venous  system,  consequent  on  the  obstruction  at  the  right 
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side  of  the  heart.  The  serous  effusion  into  the  pericardium 
and  the  ecchyinoses  beneath  the  membrane  were  results  of  a 
similar  passive  engorgement  of  the  coronary  veins  and  capil- 
laries.1 

The  formation  of  the  clot  in  this  case  probably  began  in 
the  apex  of  the  right  ventricle,  a  result  of  partial  stasis  of 
blood  there,  consequent  on  degeneration  and  impaired  con- 
tractile power  of  the  muscular  walls.  The  patient,  for  some 
weeks  before  his  death,  had  been  subjected  to  frequent  and 
violent  emotional  excitement,  which  may  probably  have  in- 
creased the  distension  of  the  right  cavities,  while  it  tended  to 
lessen  the  contractile  power  of  their  walls. 

It  will  be  seen  that  the  condition  of  this  patient,  a  few 
hours  before  his  death,  was  very  similar  to  that  of  one  in  the 
collapse  stage  of  cholera.2 

An  embolon  passing  into  the  pulmonary  artery  and  not 
causing  a  fatal  obstruction  there  may  excite  inflammation  of 
the  tissue  of  the  lung.  Of  this  the  following  case  is  an  example. 

Case  IV. — I  am  indebted  to  my  friend,  the  late  Dr.  I  , 

for  the  outline  sketch  of  an  illness  of  which  he  was  himself  the 
subject.  He  was  in  his  fifty-second  year,  and  had  had  re- 
peated attacks  of  gout.  While  travelling  in  Switzerland,  he 
sprained  his  left  knee  severely  on  August  3,  1872.  On  the 
7th  he  had  gout  hi  that  joint  and  in  the  ankle  on  the  same 
side.  Next  day,  the  left  foot  was  inflamed ;  and  on  the 
following  day,  the  right  foot.  On  August  12,  the  gout  was 
gone,  and  the  knee  better..  On  the  15th  he  went  down-stairs. 
On  the  16th,  17th,  and  18th,  the  calf  of  the  left  leg  was  in- 
creasingly painful.  On  the  16th,  while  sitting  quietly,  he  felt 
a  curious  sensation  in  the  left  calf  and  along  the  thigh,  and 
felt  sure  that  a  clot  had  started  on  its  travels.  In  about  two 
minutes  he  felt  it  settle  in  the  right  lung,  two  inches  below 
the  nipple.  He  was  not  at  first  conscious  of  any  dyspnoea;  but 
a  friend  called,  and  in  conversation  he  found  that  he  was 
short-breathed.  A  short  irritative  cough  came  on.  Pulse 
76.  On  the  21st,  the  pain  in  the  left  calf  was  so  severe 
as  to  compel  him  to  lie  in  bed.  He  then  found  that  the 
leg  below  the  knee  was  much  swollen   and  hard.  The 

1  See  Chapter  IV.  p.  4G.  "  See  Chapter  VI.  sec.  vi. 
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dyspnoea  was  so  great  that  he  could  neither  read  aloud  nor 
talk.    On  the  24th  there  was  pain  along  the  course  of  the 
femora]  vein,  and  the  vein  felt  hard  and  distended.  On 
the  28th  the  whole  left  limb  was  from  two  to  two  and  a 
half  inches  larger  in  diameter  than  the  right;  dyspnoea 
more  considerable.     The  temperature  of  the  left  leg  was 
104°,  that  of  the  right  98°.    He  had  extreme  debility,  and 
complete  loss  of  appetite.    On  August  29  he  left  Zermatt  in 
a  litter  at  7.30  a.m.,  and  reached  Visp  at  6.30  p.m.   August  30 
he  was  in  bed  all  day,  with  pain  in  the  right  side.  On 
August  31  he  was  travelling  by  carriage  and  rail  from  7  a.m. 
to  1  p.m.    The  dyspnoea  was  so  severe  that  he  could  with 
great  difficulty  take  half  a  table-spoonful  of  soup  at  a  time. 
In  the  afternoon  there  was  intense  pain  below  the  right 
mamma,  and  the  physical  signs  of  pleurisy  were  present.  On 
September  1  the  cough  was  more  severe ;  he  expectorated  one 
large  solid  mass  of  blood  and  mucus,  followed  by  three  smaller 
masses,  and  the  cough  ceased  for  the  day.     September  2 
cough  and  expectoration  returned  from  4  a.m.  to  6  a.m.,  then 
ceased ;  pleuritic  pain  continued.    On  September  3  he  slept 
soundly,  for  the  first  time  since  the  sprain,  thirteen  hours ; 
sweated  profusely ;  the  morning  cough  and  bloody  expectora- 
tion were  as  before.    He  went  to  Geneva  in  an  invalid  car- 
riage ;  on  arrival,  the  dyspnoea  was  extreme,  so  that  he  could 
not  talk  in  his  usual  tone  of  voice.    From  this  period  all  the 
pulmonary  symptoms  gradually  abated,  and  his  appetite  and 
strength  returned  ;   but  the  limb  remained  enlarged  and 

painful.    I  saw  Dr.  I          in  London  on  September  30. 

There  was  then  no  trace  of  mischief  within  the  chest,  and, 
with  the  exception  of  the  remaining  swelling  and  weakness  of 
the  left  lower  extremity,  he  was  in  his  usual  good  health  and 
spirits. 

In  this  case,  the  original  source  of  the  mischief  was  a  clot 
which  had  formed  in  a  vein  in  the  leg,  consequent  on  a 
partial  blood-stasis,  connected  with  the  gouty  inflammation. 

Case  V.— On  October  26,  1871,  I  saw,  with  Mr.  Erichsen 
and  Mr.  Jones,  of  Epsom,  a  gentleman  aged  64,  who,  having 
had  much  mental  anxiety  for  several  months,  suffered  from 
sciatica  on  the  left  side.    This  came  on  in  May,  and  con- 
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tinned  for  several  weeks.  One  day  in  July  he  was  seized 
with  sudden  faintness  at  the  water-closet,  and  nearly  died. 
A  second  faint  occurred  the  following  morning.  Then  there 
followed  the  signs  of  pulmonary  engorgement,  wheezing  over 
the  chest,  haemoptysis,  and  signs  of  consolidation  of  a  portion 
of  one  lung.  The  lungs  gradually  became  clear;  then  followed 
a  painful  swelling  of  the  left  leg  and  thigh ;  and  afterwards 
the  right  limb  was  similarly  affected.  When  I  saw  him,  both 
lower  limbs  were  still  swollen,  and  the  left  was  discharging 
freely  from  punctures  in  the  skin.  The  heart's  sounds  were 
normal,  but  the  impulse  was  feeble.  The  pulmonary  sounds 
were  normal.  There  was  a  moderate  quantity  of  albumen  in 
the  urine.  I  saw  this  gentleman  again  with  Mr.  Jones  on 
February  16,  1872.  I  then  learnt  that  the  swelling  of  the  legs 
had  gradually  passed  away;  and  the  urine  had  ceased  to  be 
albuminous.  About  a  fortnight  before  he  had  a  sudden  faint- 
ness, continuing  for  about  twenty  minutes ;  since  then  he  had 
a  conviction  that,  if  he  swallowed  food,  it  would  not  pass 
through  him.  He  consequently  refused  nourishment,  and 
became  very  feeble.  The  pulse  was  120,  weak,  sometimes 
irregular;  the  heart's  impulse  feeble,  the  first  sound  sharp 
and  clear.    He  gradually  sank  and  died  from  exhaustion. 

In  this  case  it  is  probable  that  a  thrombus,  originally 
formed  on  the  right  side  of  a  feeble  and  perhaps  dilated  heart, 
passed  as  an  embolon  into  the  pulmonary  artery,  where  it 
caused  pulmonary  congestion  and  haemoptysis ;  then  coagula, 
passing  into  the  systemic  arteries  and  capillaries,  led  to  the 
formation  of  clots,  first  in  the  veins  of  one  leg,  and  subse- 
quently in  those  of  the  other.  It  is  probable  too  that  the 
albuminuria  may  have  been  a  result  of  embola  in  the  renal 
vessels. 

There  is,  I  think,  good  reason  to  believe  that  coagula, 
which  have  originally  formed  within  the  pulmonary  capillaries, 
may  thence  pass  through  the  systemic  arteries  and  cause 
capillary  and  venous  obstruction  in  the  lower  extremities. 

Case  VI.— In  the  autumn  of  1869  I  saw  the  following 
case.  A  married  lady,  aged  about  40,  the  mother  of  a  large 
family,  healthy,  but  of  a  somewhat  delicate  frame,  during  the 
early  part  of  September  had  a  troublesome  dry  cough ;  and 


xxxvii.]     HEMOPTYSIS.    PULMONARY  EMBOLISM  551 

one  day  she  began  to  cough  up  a  large  quantity  of  florid 
blood.  So  rapid  was  the  hfeniorrhage,  that  at  one  time  she 
was  nearly  suffocated;  and  the  active  bleeding  continued  for 
several  hours.  I  first  saw  her  at  Eastbourne  on  September 
17,  a  week  after  the  onset  of  the  bleeding.  She  was  then 
expectorating  small  quantities  of  semi-solid  dark  blood,  which 
had  evidently  been  for  a  considerable  time  out  of  the  vessels. 
Percussion  and  auscultation  over  the  front  of  the  chest  gave 
quite  normal  results,  and,  as  the  chest-walls  were  thin,  the 
air  could  be  heard  entering  the  lung  with  great  clearness. 
Over  the  right  lower  lobe  at  the  back  there  was  marked  dulness 
on  percussion,  and,  on  auscultation,  rather  fine  crepitation, 
with  diffused  blowing  expiration.  The  inference  was,  that 
the  right  lower  lobe  had  been  partially  consolidated  by  blood 
driven  into  its  tubes  and  air  cells  (pulmonary  apoplexy). 
Percussion  and  respiratory  sounds  over  the  left  back  were 
quite  normal.  The  pulse  and  breathing  were  somewhat 
quickened,  but  there  was  no  febrile  excitement.  A  very  few 
days  afterwards,  I  heard  that  the  chest  symptoms  were  better, 
but  that  the  left  leg  below  the  knee  had  become  painful  and 
swollen,  though  not  inflamed;  and  I  suggested  that  probably 
some  coagula  from  within  the  pulmonary  capillaries,  having 
entered  the  'circulation,  had  led  to  the  formation  of  clots 
within  the  capillaries  and  veins  of  the  leg.  On  October  4  I 
again  saw  the  patient.  I  found  that,  during  the  last  few 
days,  the  painful  swelling  of  the  leg  had  entirely  subsided ; 
but  this  had  been  succeeded  by  urgent  dyspnoea.  The  breath- 
ing was  still  upwards  of  forty  in  a  minute,  the  pulse  rapid 
and  feeble,  the  countenance  anxious,  the  face  pale,  the  lips 
livid.1  There  was  now  normal  resonance  over  the  lower  lobe 
of  the  right  lung ;  the  air  entered  freely,  and  there  was  scarcely 
a  trace  of  crepitation  left.  Over  every  other  part  of  the  chest, 
percussion  and  respiration  were  quite  normal.  The  blood 
which,  for  a  time,  had  blocked  a  portion  of  the  lung-tissue 
had  been  expectorated,  and  evidently  there  was  nothing  in  the 
state  of  the  lung  to  explain  the  alarming  dyspnoea.  What, 
then,  was  its  cause?    Probably  a  fibrinous  clot,  from  the 

1  In  this  case,  again,  the  condition  was  very  similar  to  that  of  choleraic 
collapse.    See  Chapter  VI.  Section  VI. 
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temporarily  obstructed  vein  in  the  leg,  had  made  its  way  to 
the  right  side  of  the  heart,  and  there  was  embolic  obstruction 
of  the  pulmonary  artery.  The  dyspnoea  was  due,  not  to  want 
of  air  in  the  lungs,  but  to  want  of  moving  blood.  After  my 
visit,  the  dyspnoea  continued  and  increased,  and  she  died 
early  on  the  morning  of  October  6. 

There  was  no  inspection  of  the  body,  but  there  can  be 
scarcely  a  doubt  as  to  the  sequence  of  events.  Pulmonary 
haemorrhage  led  to  impaction  of  blood  in  the  lower  lobe  of  the 
right  lung.  This  was  soon  expelled  by  coughing;  but  mean- 
while probably,  coagula  formed  within  the  pulmonary  capil- 
laries while  the  blood  was  rendered  stagnant  by  pressure  from 
without,  passed  into  the  circulation  and  led  to  the  formation 
of  clots  within  the  capillaries  and  veins  of  the  leg;  thence 
embola  found  their  way  back  to  the  right  side  of  the  heart, 
where  they  increased  and  caused  a  fatal  obstruction  to  the 
circulation. 

Case  VII. — In  confirmation  of  the  explanation  which  I  have 
given  of  this  and  the  previous  case,  I  may  refer  to  a  case  related 
by  Sir  James  Simpson.1  A  woman  died  of  phlegmasia  dolens  of 
the  left  arm  and  side  of  the  face  some  weeks  after  an  exhaust- 
ing labour.  About  a  year  before  she  became  pregnant  she 
had  an  attack  of  rheumatic  endocarditis.  After  her  delivery 
she  had  signs  of  embolism,  first  in  the  right  brachial  artery, 
and  then  in  both  legs ;  then  came  on  phlegmasia  dolens  in 
the  left  arm.  After  death,  the  aortic  valves  were  covered 
over  with  wart-like  excrescences,  and  it  is  suggested  as  pro- 
bable that  fibrinous  detritus,  passing  from  the  arteries  into  the 
capillaries  and  veins  of  the  left  arm,  caused  phlebitic  throm- 
bosis and  the  other  phenomena  of  phlegmasia  dolens. 

It  is  notorious  that  coagula  in  the  right  side  of  the  heart 
and  in  the  pulmonary  artery  have  frequently  caused  the  death 
of  parturient  women.  This  fatal  occurrence  appears  sometimes 
to  have  been  unassociated  with  symptoms  of  blood-poisoning 
or  of  constitutional  disturbance ;  and  it  seems  not  improbable 
that  coagula  from  the  uterine  veins  may  pass  into  the  return- 
ing current  of  venous  blood,  and  so  form  the  nuclei  of  further 
concretions  at  the  right  side  of  the  heart. 

1  Clinical  Lectures  on  the  Diseases  of  Women,  p.  354. 
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Case  VIII.— Five  years  ago  (in  1867)  I  saw,  with  Mr. 
Charles  Matthews,  a  woman  who,  a  few  days  after  her  con- 
finement, had  been  suddenly  seized  with  the  most  alarming 
symptoms  of  collapse.  Mr.  Matthews  having  been  called  to 
her  at  this  time  of  alarm,  heard  a  bellows  sound  over  the 
situation  of  the  pulmonary  artery,  and  he  concluded  that  a 
clot  was  partially  obstructing  the  vessel.  On  the  following 
day,  when  I  saw  her  with  Mr.  Matthews,  the  alarming  symp- 
toms had  passed  away  and  the  cardiac  and  pulmonary  sounds 
were  quite  normal.  A  few  days  afterwards,  she  had  phlegmasia 
dolens  in  one  leg,  and  it  is  probable  that  fibrinous  debris  from 
the  clot  in  the  pulmonary  artery  may  have  passed  through 
the  capillaries  of  the  lung  into  the  systemic  arteries,  and 
thence  to  the  capillaries  and  minute  veins  of  the  limb  which 
was  the  seat  of  phlegmasia  dolens.  The  passage  of  fibrinous 
coagula  from  the  pulmonary  capillaries  into  the  systemic 
arteries,  and  the  resulting  phlegmasia  dolens  in  one  leg, 
would  render  this  case  analogous  to  Cases  V.  and  VI.,  which  I 
have  before  narrated. 

The  late  Dr.  F.  W.  Mackenzie,  in  his  elaborate  paper  on 
phlegmasia  dolens,1  has  shown  that  obstruction  of  the  femoral 
or  iliac  vein  causes  soft  oedema  of  the  legs ;  but  that,  in  order 
to  excite  the  hard  painful  swelling  which  constitutes  phlegmasia 
dolens,  the  smaller  venous  radicles  must  also  be  obstructed  ; 
and  he  shows  it  to  be  probable  that  this  obstruction  is  often 
the  result  of  some  morbid  element  in  the  blood  which  has 
gone  the  round  of  the  circulation.  Thus  in  one  experiment,2 
lactic  acid  having  been  injected  into  the  right  femoral  vein  of 
a  dog  towards  the  heart,  not  only  were  the  right  iliac  veins 
and  some  of  their  branches  obstructed  by  a  firm  adherent 
decolourised  coagulum,  but  the  right  femoral  vein,  down  to  the 
popliteal  and  several  of  its  branches,  were  similarly  obstructed, 
and  a  firm  coagulum  also  occupied  the  left  femoral  vein  down 
to  the  popliteal.  The  coagula  in  the  left  femoral  vein  and  in 
the  right  femoral  below  the  place  of  injection  are  attributed 
to  the  action  of  the  lactic  acid  after  it  had  gone  the  round  of 
the  circulation. 

Phlegmasia  dolens,  although  in  the  majority  of  cases 

1  Medico-Chirurgical  Transactions,  vol.  xxxvi.  2  F.  210. 
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puerperal,  is  of  by  no  means  rare  occurrence  in  non-puerperal 
conditions.  Thus,  out  of  100  cases  referred  to  and  analysed 
by  Dr.  Mackenzie,  no  fewer  than  forty  were  non-puerperal, 
and  of  these  forty,  more  than  one-third  occurred  in  males. 
Even  in  purturient  women,  it  is  doubtful  whether  it  is  ever  a 
result  of  a  direct  extension  of  disease  from  the  uterine  to  the 
pelvic  and  iliac  veins.  It  seems,  on  the  whole,  more  probable 
that  some  morbid  materials— possibly  small  fibrinous  coagula 
or  minute  particles  of  fibrine  in  a  state  of  decomposition- 
passing  from  the  uterine  veins  into  the  general  current  of  the 
circulation  and  returning  through  the  systemic  arteries, 
determine  the  coagulation  of  the  blood  in  the  capillaries  and 
veins. 

The  greater  frequency  of  the  disease  in  the  lower  than  in 
the  upper  extremities  is  probably  accounted  for  by  the  re- 
tardation of  the  blood-stream  in  the  more  distant  parts, 
where,  too,  the  venous  current  has  to  return  against  gravity. 
It  has  also  been  suggested  that  the  greater  frequency  of  the 
disease  in  the  left  than  in  the  right  leg,  in  the  proportion  of 
three  to  two,  may  be,  in  part  at  least,  explained  by  the  fact 
that  the  left  common  iliac  vein  has  to  pass  behind  the  right 
iliac  artery ;  and  when  the  blood-moving  forces  are  defective,  it 
is  thought  that  the  pressure  of  the  artery  upon  the  vein  may 
somewhat  retard  the  venous  current,  and  so  favour  coagula- 
tion of  the  blood.  It  is  well  known  that  swelling  of  one  or 
other  leg,  sometimes  of  both — a  form  of  phlegmasia  dolens — 
is  an  occasional  sequela  of  typhus  and  of  typhoid  fever.  This 
complication  has  occurred  in  several  cases  under  my  own 
observation.  What  is  the  explanation  of  this  phenomenon  ? 
While  thinking  over  this  subject  in  connection  with  the 
history  of  the  cases  which  I  have  here  narrated,  it  has 
occurred  to  me  that  probably  the  swollen  white  leg  after  fever 
may  be  thus  explained.  Pulmonary  engorgement,  more  or 
less,  is  a  common  result  of  fever,  both  typhus  and  typhoid ; 
during  this  state  of  engorgement,  coagula  may  form  in  the 
pulmonary  capillaries,  and,  subsequently  passing  into  the 
systemic  circulation,  may  cause  capillary  and  venous  obstruc- 
tion in  a  manner  analogous  to  that  in  which  I  suppose  it  to 
have  occurred  in  Cases  V.,  VI.,  and  VII. 
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In  a  fatal  case  of  typhoid  fever,1  in  which  there  was  much 
pulmonary  engorgement,  there  was  found  after  death  a  recent 
fibrinous  patch  in  one  kidney,  a  result,  as  I  suppose,  of  the 
impaction  there  of  fibrinous  coagula  from  the  pulmonary 
capillaries.  The  valves  of  the  heart  were  quite  normal,  but 
the  fibrinous  patch  was  exactly  similar  to  those  which  are 
often  associated  with  warty  concretions  on  the  cardiac  valves.2 
The  probability  of  this  being  the  true  explanation  of  the 
swelled  leg  after  fever  is  increased  by  the  fact  that  a  similar 
complication  is  occasionally  observed  in  cases  of  phthisis, 
pleurisy,  and  pneumonia;  in  which  cases  it  is  likely  that 
coagula  may  have  passed  from  pulmonary  capillaries  into  the 
systemic  vessels.  I  have  met  with  this  complication  in  several 
cases  of  phthisis.  The  late  Dr.  Cursham  has  published  four 
cases  of  phthisis  complicated  with  phlegmasia  dolens.3  In 
two  of  these  cases  there  was  ulceration  of  the  intestines,  but 
in  the  other  two  no  such  ulceration  was  found,  and  Dr. 
Cursham  attributes  the  obstruction  of  the  veins  to  '  the  presence 
of  pus  or  some  foreign  matter  in  the  blood.' 

Dr.  Warburton  Begbie,  in  a  paper  on  the  swelled  leg  of 
fevers,4  refers  to  four  cases  of  pleurisy  in  which  swelling  of 
the  lower  limb  occurred  on  the  same  side  as  the  pleurisy.  It 
is  likely  that  coagula,  formed  within  pulmonary  capillaries 
where  the  circulation  has  been  retarded  by  the  pressure  of 
liquid  in  the  pleura,  might  pass  on  into  the  systemic  vessels, 
and  there  become  nuclei  of  new  clots  and  consequent  capillary 
and  venous  obstructions.  If  the  occurrence  of  the  swelling  in 
the  limb  on  the  same  side  as  the  pleurisy  be  not  a  mere  co- 
incidence, it  may  possibly  be  due  to  the  fact  that,  as  a  rule, 
a  pleuritic  patient  lies  on  the  affected  side,  and  this  position 
may  involve  greater  pressure  on  the  undermost  leg,  and  some 
additional  retardation  of  the  venous  current  in  the  compressed 
limb. 

The  lobular  pneumonia  which  so  often  follows  an  extensive 

1  Sarah  Gaily,  Hospital  Case  Book,  xxvii.  p.  »59. 

2  In  some  cases  of  typhoid  fever  it  is  not  improbable  that  coagula  or  some 
other  form  of  blood-contamination  may  start  from  the  vessels  at  the  seat  of 
the  intestinal  lesion. 

3  Medico- Chirurgical  Transactions,  vol.  xliii. 

4  Edinburgh  Medical  Journal,  September,  1872. 
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burn  of  the  skin  has  for  its  probable  exciting  cause  the  pas- 
sage of  more  or  less  completely  coagulated  blood  from  the  seat 
of  the  burn  into  the  minute  pulmonary  vessels;  while  the 
ulceration,  which  in  these  cases  has  sometimes  been  found  at 
the  commencement  of  the  duodenum,  may  be  explained  by 
coagula  passing  through  the  pulmonary  capillaries,  forming 
embola  in  the  intestinal  vessels,  and  thus  rendering  circum- 
scribed portions  of  the  mucous  membrane  liable  to  be  softened 
and  dissolved  by  the  acid  chyme  before  it  is  mixed  with  the 
alkaline  biliary  secretion.  These  duodenal  ulcers  appear  to 
be  analogous  to  the  so-called  simple  gastric  ulcer,  the  most 
probable  explanation  of  which  is  that  plugging  of  vessels  in 
the  mucous  membrane  by  thrombosis  or  embolism,  so  interferes 
with  the  nutrition  of  a  circumscribed  patch  of  the  membrane 
as  to  render  it  soluble  by  the  gastric  fluid. 

Time  permits  only  a  passing  allusion  to  the  various  forms 
of  brain- disturbance  which  are  direct  results  of  embolism  or 
thrombosis.  We  have  had  in  the  hospital  some  most  interest- 
ing typical  cases. 

In  the  case  of  a  man  named  Edward  Smith,  in  October 
1867,  with  a  diastolic  bellows  sound  at  the  base,  there  was 
sudden  left  hemiplegia  ;  and  after  death  a  plug  was  found  in 
the  right  middle  cerebral  artery,  with  softening  of  the  corre- 
sponding corpus  striatum,  and  fibrinous  vegetations  on  the 
aortic  valves. 

Until  Professor  Virchow  directed  the  attention  of  patho- 
logists and  practising  physicians  to  the  phenomena  of  embolism, 
the  association  of  sudden  hemiplegia  with  the  post-mortem 
appearance  of  a  circumscribed  patch  of  white  or  atrophic 
softening,  could  not  fail  to  be  misinterpreted.  Dr.  Todd  often 
directed  attention  to  the  clinical  facts.  He  believed  that  the 
softening  resulted  from  '  disease  of  the  artery  or  arteries  lead- 
ing to  the  part,'  and  his  explanation  of  the  sudden  onset  of 
paralysis  I  give  in  his  own  words.1  '  A  portion  of  the  brain 
may  be  undergoing  a  gradual  process  of  softening  for  some 
time,  and  yet  the  continuity  of  its  fibres  may  be  preserved,  and 
their  constitution  may  not  be  so  much  altered  as  to  prevent 
them  from  carrying  on  their  function  as  conductors — in  an 
1  Clinical  Lectures  on  Paralysis,  <£c,  1855,  p.  05. 
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impaired  way,  perhaps — but  not  sufficiently  so  to  call  attention 
to  it.  Suddenly  from  some  temporary  excitement,  perhaps, 
the  fibres  give  way,  and  all  power  of  voluntary  motion  is  lost, 
as  suddenly  as  the  galvanic  current  ceases  on  breaking  the 
circuit.'  I  doubt  whether  this  hypothesis  was  entirely  satis- 
factory even  to  the  mind  of  the  great  clinical  teacher  who 
propounded  it ;  and  the  subsequent  discovery  of  embolism  at 
once  threw  an  entirely  new  light  on  this,  heretofore,  obscure 
subject.  The  closure  of  an  arterial  channel  by  an  embolic  plug, 
immediately  suspends  the  functions  of  the  part  of  the  brain 
whose  blood-supply  is  thus  cut  off;  the  softening  of  the  brain- 
tissue,  with  or  without  haemorrhage  into  the  softened  part,  is 
an  after-result  of  the  arrested  circulation. 

In  the  case  of  Sarah  Elizabeth  Keen,  December  1869, 
there  was  sudden  coma,  with  first  rigidity,  then  palsy  of  the 
right  arm  and  leg ;  after  death  a  thrombus  was  found  in  the 
atheromatous  left  middle  cerebral  artery,  with  softening  of 
the  whole  corpus  striatum  and  the  outer  part  of  the  optic 
thalamus.  In  the  twenty-third  volume  of  the  Pathological 
Transactions,1  Dr.  Kelly  has  published  a  case  of  acute  fatal 
chorea  in  a  girl  aged  9.  Amongst  other  points  of  interest 
there  was  softening  of  both  corpora  striata.  Some  minute 
arteries  in  the  softened  parts  were  filled  with  granular  fibrine. 
There  were  recent  soft  vegetations  on  the  mitral  and  tricuspid 
valves.  It  is  pretty  certain  that  acute  chorea  is  sometimes  a 
direct  result  of  capillary  embolism  of  the  corpus  striatum  and 
the  neighbouring  parts. 

Another  most  interesting  case  was  that  of  a  young  woman 
named  Mary  Ann  Hennessey.2  She  had  rheumatism  twelve 
years  before  admission  and  palpitation  since ;  a  systolic  bellows 
sound  at  the  apex  was  sometimes  high  pitched  and  musical, 
then  soft  and  blowing.  The  changing  character  of  the  murmur 
was  probably  a  result  of  the  alternate  deposit  and  dislodgment 
of  fibrinous  concretions  on  the  mitral  valve.  •  In  addition, 
there  was  a  high  and  variable  temperature  ;  then  plugging  of 
the  brachial  artery ;  hematuria,  probably  from  renal  embol- 
ism; lastly,  cerebral  excitement,  delirium,  and  illusions,  conse- 
quent, as  we  supposed,  on  plugging  of  some  cerebral  vessels. 

1  P.  94.  2  Hospital  Case  Book,  vol.  xliii.  p.  269. 
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Ill  this  state  she  insisted  on  going  home;  where  we  heard  that 
the  excitement  soon  passed  off,  and  she  was  able  again  to 
attend  to  her  shop. 

I  venture  to  make  one  generalisation  which  appears  to  me 
to  be  warranted  by  clinical  observation.  The  symptoms  to 
which  a  stationary  clot  in  the  right  side  of  the  heart  or  in  a 
systemic  vein  gives  rise,  by  engorgement  of  vessels  extending 
in  a  backward  direction,  are  usually  of  a  passive  character, 
and  are  developed  slowly ;  on  the  contrary,  when  coagula, 
large  or  small,  pass  onwards  with  the  blood  stream,  they  often 
excite  active  symptoms  with  great  rapidity ;  the  character  of 
the  symptoms  being  almost  infinitely  various,  according  to  the 
nature  of  the  part  which  is  implicated — whether  lung,  brain, 
kidney,  intestine,  &c. ;  and,  again,  whether  arterial  trunk, 
minute  arterial  branches,  capillaries,  or  veins.  Minute  par- 
ticles of  fibrine  mingling  with  the  blood  may  probably  go  the 
whole  round  of  the  circulation,  with,  of  course,  a  liability  to 
be  arrested  in  any  set  of  capillaries,  and  thus  to  become 
the  centre  and  source  of  fresh  mischief.  There  is  reason  to 
believe,  too,  that,  apart  from  the  mere  mechanical  results  of 
floating  masses  of  fibrine,  fibrinous  debris  in  the  blood  may 
have  something  of  a  toxic  influence,  and  thus  induce  febrile 
excitement,  with  a  high  temperature. 

I  cannot  conclude  without  an  expression  of  admiration  for 
the  clinical  acumen  of  the  late  Dr.  Kirkes,  who  was  the  first  in 
this  country  to  follow  up  Professor  Virchow's  original  observa- 
tions and  to  indicate  what,  in  his  paper  in  the  MedAco-Chvrwr- 
gical  Transactions  (vol.  xxxv.)  he  calls  '  some  of  the  principal 
effects  resulting  from  the  detachment  of  fibrinous  deposits 
from  the  interior  of  the  heart,  and  their  mixture  with  the  cir- 
culating blood.'  That  paper  opened  out  an  entirely  new  field 
of  pathological  and  clinical  research,  the  importance  of  which 
is  yearly  becoming  more  apparent. 
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CHAPTEE  XXXVIII. 

ON  THORACIC  AND  ABDOMINAL  ANEURYSM.1 
SECTION  I. 

A  CLINICAL  LECTURE  ON  ANEURYSM  OF  THE  ARCH  OF  THE  AORTA. 

Case  of  Aneurysm  of  the  Transverse  Aorta  pressing  on  the  Trachea — Two 
similar  Cases  in  which  a  loud  Cough  was  a  Prominent  Symptom— Aneurysm 
of  the  Arch  of  the  Aorta  causing  Loud  Stridor  and  ultimately  Suffocation 
by  Pressure  on  the  Trachea— Cases  in  which  Tracheotomy  may  be  useful 
— General  Eules  for  Treatment  of  Internal  Aneurysms. 

Gentlemen, — I  wish  to  direct  your  attention  to  a  case  of 
aneurysm  of  the  arch  of  the  aorta  in  Craven  ward.    The  case 

I  refer  to  is  that  of  C.  H  ,  aged  40,  who  was  admitted 

January  29.  I  will  give  you  a  brief  abstract  of  his  history 
from  the  notes  of  Mr.  (now  Dr.)  Tirard.  He  was  formerly  a 
labourer  in  Woolwich  Dockyard,  but  during  the  last  five  years 
he  has  been  a  storekeeper  there.  He  states  that  he  has  not 
been  intemperate ;  and  so  far  as  one  can  see  there  is  no  evi- 
dence of  intemperate  habits.  He  believes  that  he  had  syphilis 
about  twenty  years  ago,  but  he  appears  not  to  have  had 
secondary  symptoms.  He  had  rheumatic  fever  when  a  lad, 
and  has  suffered  from  occasional  rheumatic  pains  since.  The 
history  of  his  present  attack  is  this : — About  four  months  ago 
he  caught  cold,  and  felt  ill.  He  had  a  cough,  with  scanty 
expectoration,  and  the  cough  has  continued  up  to  the  present 
time.  For  the  last  three  months  he  has  had  difficulty  of 
breathing,  especially  when  lying  on  his  back.  When  admitted 
his  skin  was  somewhat  cyanosed ;  he  had  an  anxious  expres- 
sion of  countenance  and  considerable  difficulty  of  breathing. 
There  was  a  frequent  loud  ringing  cough  with  scanty  mucous 


1  Medical  Examiner,  March  16,  1870. 
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expectoration.  The  physical  signs  are  these :— The  chest  is 
somewhat  barrel-shaped,  with  very  limited  expansion,  these 
signs  indicating  general  emphysema;  no  abnormal  dulness 
on  percussion;  loud  mucous  rales  in  the  large  bronchi;  on 
deep  inspiration  there  is  tracheal  stridor;  the  heart-sounds 
are  normal.  The  loud  ringing  cough  first  excited  our  suspi- 
cion that  he  had  aneurysm ;  and  on  further  examination  we 
found  evidence  of  that  disease.  At  the  top  of  the  sternum 
there  is  a  rather  rough  systolic  murmur  and  a  very  distinct 
audible  but  not  palpable  impulse.  I  mean  that  we  can  hear 
the  impulse  against  the  sternum,  but  we  cannot  feel  it  by  the 
hand.  On  auscultation  over  the  same  spot  we  hear  tracheal 
breathing,  and  loud  vocal  resonance ;  also  over  the  spinous 
processes  of  the  upper  dorsal  vertebrae  we  hear  the  same  sound 
of  tracheal  breathing,  and  increased  vocal  resonance.  On 
pressing  firmly  the  ends  of  the  fingers  into  the  second  inter- 
costal space  at  the  right  edge  of  the  sternum,  we  fancy  some- 
times that  we  feel  an  impulse  there ;  this,  however,  is  a  little 
doubtful.  The  pulse  at  the  wrist  is  equal  on  the  two  sides. 
There  is  no  difficulty  of  swallowing. 

The  inference  from  these  physical  signs  is  that  the  man 
has  an  aneurysm  of  the  transverse  portion  of  the  arch  of  the 
aorta  which  is  pulsating  against  the  sternum  in  front.  We 
hear  the  pulsation  distinctly  on  applying  the  stethoscope 
there,  and  we  hear  the  tracheal  breathing  in  front  over  the 
top  of  the  sternum  and  also  over  the  upper  dorsal  spines  at 
the  back.  There  is  also  very  marked  increased  vocal  reso- 
nance at  those  spots.  This  increased  vocal  resonance  we  may 
call  tracheopliony,  just  as  we  speak  of  bronchophony.  The 
explanation  of  these  signs  is  obvious  enough.  As  the  aorta 
is  dilated,  it  touches  the  sternum  in  front  and  presses  back 
upon  the  trachea  behind,  so  that  the  sound  of  the  respiration 
and  of  the  voice  is  conducted  from  the  trachea  through  the 
aneurysm  to  the  sternum  in  front,  and  through  the  bodies  of 
the  vertebrae  at  the  back. 

Some  of  you  will  remember  a  case  of  aneurysm  which 
was  under  my  care  in  Craven  ward  about  two  months  ago. 
In  that  case  the  symptoms  and  physical  signs  were  very 
similar  to  those  in  the  case  which  I  have  just  described,  and 
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it  will  be  interesting  to  compare  the  two  cases.  James 

H  ,  aged  40,  was  admitted  on  November  5.    The  notes 

of  his  case  were  taken  by  Mr.  Tirard.  I  will  briefly  recapi- 
tulate the  chief  points  of  the  man's  history,  and  you  will 
see  how  strikingly  similar  the  two  cases  are  in  their  main 
features.  This  man  was  twenty  years  in  the  army,  of  which 
nineteen  years  were  spent  in  India.  He  drank  rather  freely. 
He  left  the  army  at  the  end  of  1871,  and  since  then  he  has 
worked  as  a  labourer  in  Woolwich  Arsenal.  Three  months 
before  admission  he  had  been  troubled  with  cough  and  diffi- 
culty of  breathing.  A  few  days  before  admission  he  came  as 
an  out-patient,  and  the  house-physician,  Dr.  Hebb,  hearing  his 
loud  resonant  cough,  as  he  stood  amongst  a  crowd  of  patients, 
suspected  that  an  aneurysm  was  pressing  on  the  trachea,  and 
calling  him  forward  discovered  the  disease,  and  persuaded  him 
to  come  in.  This  was  a  diagnosis  made  instantaneously  by 
attention  to  that  loud  resonant  cough,  of  which  I  shall  have 
more  to  say  presently.  In  that  case  the  physical  signs  were 
even  more  distinct  than  in  the  man  who  is  now  in  the  hospital. 
There  was  a  very  distinct  pulsation  in  the  second  intercostal 
space  just  to  the  right  of  the  sternum.  On  auscultation  over 
the  top  of  the  sternum  a  distinct  impulse  was  heard  with  each 
systole  of  the  heart,  also  harsh  tracheal  breathing  and  loud 
vocal  resonance  over  the  upper  dorsal  spinous  processes.  In 
that  case  there  was  an  inequality  of  pulse  at  the  two  wrists. 
The  right  radial  pulse  was  weaker  than  the  left.  There  was 
also  a  harsh,  resonant,  barking  cough,  which  was  always 
worse  at  night  when  lying  down  or  when  he  bent  his  head  for- 
ward. On  laryngoscopic  examination  we  found  the  structure 
of  the  larynx  quite  normal.  A  cough  mixture,  containing 
morphine  and  hydrate  of  chloral,  was  given,  and  the  cough, 
which  at  first  was  very  troublesome,  under  the  influence  of 
the  sedative  and  rest  in  bed  soon  became  easier.  At  his  own 
request  he  was  discharged  on  December  11,  having  been  re- 
lieved of  his  more  distressing  symptoms,  though  the  physical 
signs  of  the  aneurysm  remained  unchanged.  The  physical 
signs  and  the  symptoms,  you  see,  were  much  the  same  in 
these  two  cases,  and,  in  particular,  both  patients  had  the  same 
loud  ringing  cough. 
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Now  to  this  cough,  as  a  sign  of  aneurysm,  I  wish  to  call 
your  particular  attention.  It  is  very  peculiar  and  character- 
istic, and  it  may  sometimes  lead  you,  as  it  has  led  me,  to 
search  for  and  find  an  aneurysm  which  might  otherwise  have 
remained  undiscovered. 

The  late  Dr.  E.  J         consulted  me  at  the  beginning 

of  July  on  account  of  a  cough,  apparently  caused  by  a  long 
uvula,  which,  by  my  advice,  he  had  removed.  The  removal 
of  the  uvula  greatly  relieved  the  cough  for  a  time,  but  when  I 
saw  him  about  a  fortnight  later  he  said  he  was  no  better,  and 
he  had  determined  to  go  to  Switzerland  for  three  weeks'  holi- 
day. It  so  happened  that  on  July  31  I  met  him  on  board  the 
steamer  at  Dover,  and  I  travelled  from  Ostend  to  Strasburg 
in  the  same  railway  carriage  with  him  and  the  medical  friend 
who  was  to  be  his  travelling  companion  through  Switzerland. 
In  the  course  of  that  journey  of  about  fifteen  hours  my  atten- 
tion was  arrested  by  his  loud  ringing  cough,  and  I  expressed 
to  his  companion  my  belief  that  this  cough  was  caused  by  an 
aneurysm  of  the  aorta  pressing  on  the  trachea.  In  conse- 
quence of  that  conversation  Dr.  J  's  friend  and  companion 

did  everything  that  was  possible  to  prevent  him  from  taking 
long  walks  or  exerting  himself  during  his  Swiss  tour.    I  left 

the  train  at  Strasburg,  and  did  not  see  Dr.  J         again.  I 

afterwards  heard  that  he  called  on  me  after  his  return  from 
Switzerland,  in  the  last  week  of  August,  and,  hearing  that  I 
was  not  expected  home  for  some  days,  he  sought  other  advice ; 
and  about  six  weeks  later  he  died,  after  the  operation  of 
tracheotomy  had  been  performed,  without  relieving  the  dys- 
pnoea. I  heard  from  a  friend,  who  was  present  at  the  post- 
mortem examination,  that  a  large  aneurysm  of  the  arch  of  the 
aorta  was  found  pressing  against  the  sternum  in  front,  and  on 
the  trachea  behind.  The  pressure  on  the  trachea  caused  death 

by  apneea.  I  did  not  examine  Dr.  J  's  chest  before  I  heard 

the  characteristic  cough,  and  I  had  no  opportunity  of  doing 
so  afterwards  ;  but  the  loud  ringing  cough  left  no  doubt  in  my 
mind  that  the  pressure  of  an  aneurysm  on  the  trachea  was 
the  cause  of  that  symptom. 

You  see  that  this  loud  cough  is  a  really  valuable  diagnostic 
symptom.    The  question  then  arises,  what  is  the  explanation 
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of  its  peculiar  resonant  character  ?  I  believe  that  the  cough 
is  more  tracheal  than  laryngeal;  I  mean  that  the  sound  origi- 
nates mainly  in  the  trachea,  and  not  in  the  larynx.  In  ordinary 
coughing  the  patient,  taking  a  deep  inspiration,  fills  the  chest 
and  closes  the  glottis,  then  he  forcibly  drives  the  air  through 
the  partially  closed  glottis,  and  so  the  sound  of  the  cough 
originates  in  the  larynx.  But  a  cough  which  results  from  the 
pressure  of  an  aneurysm  on  the  front  of  the  trachea  is,  I 
believe,  much  modified  by  the  forcible  driving  of  the  current 
of  air  through  a  constricted  and  misshaped  trachea ;  as  a  con- 
sequence of  which  the  walls  of  the  trachea  are  thrown  into 
strongly  resonant  vibrations.  With  a  forced  inspiration  there 
is  usually  in  these  cases  tracheal  respiratory  stridor ;  the  in- 
spiratory current  of  air  is  interrupted  by  the  narrowing  of  the 
canal,  and  this  causes  stridulous  breathing,  which  originates 
at  the  constricted  portion  of  the  trachea. 

There  are  two  modes  in  which  an  aneurysm  pressing  on 
the  trachea  may  destroy  life.  First,  it  may  burst  into  the 
trachea,  and  cause  death  either  by  haemorrhage  or  by  suffoca- 
tion ;  secondly,  it  may  so  narrow  the  canal  of  the  trachea  as 
to  cause  death  simply  by  suffocation.  This  happened  in  the 
case  of  an  aneurysm  which  is  represented  in  this  photograph. 
Many  of  you  may  have  heard  me  refer  to  it  before.  I  pub- 
lished the  particulars  of  the  case  in  the  British  Medical  Journal, 
Dec.  23,  1871.  It  was  the  case  of  a  gentleman  who  was 
brought  to  me  by  my  friend  Dr.  Kichards,  of  Winchester. 

A  gentleman  33  years  of  age  had  suffered  from  shortness 
of  breath,  with  noise  in  the  throat,  on  any  unusual  exertion, 
for  nearly  a  year.  When  I  saw  him  on  October  30,  1871, 
there  was  loud  stridor  on  a  deep  inspiration ;  but  with  this 
the  voice  was  clear  and  distinct,  indicating,  as  I  at  once  said, 
that  the  obstruction  which  caused  the  stridor  was  below  the 
larynx.  The  laryngoscope  showed  nothing  more  than  slight 
redness  of  the  mucous  membrane,  without  swelling.  The 
vocal  cords  moved  freely  ;  and,  during  a  deep  inspiration  with 
a  widely  open  glottis,  there  was  loud  stridor,  evidently  origi- 
nating below  the  larynx.  Suspecting  aneurysm,  I  carefully 
examined  the  chest.  There  was  no  abnormal  impulse  or  dul- 
ness  on  percussion.    On  auscultation  behind,  over  the  upper 
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dorsal  spinous  processes,  there  were  loud  tracheal  stridor 
and  vocal  resonance.    The  respiratory  murmur  was  decidedly 
more  feeble  over  the  lower  lobe  of  the  right  lung  than  over 
the  corresponding  part  of  the  left  side.    There  had  been  occa- 
sional difficulty  in  swallowing.    The  pulse  was  equal  at  the 
two  wrists.    The  right  pupil  was  smaller  than  the  left— a 
result,  probably,  of  iritis  some  years  before.    The  diagnosis 
was,  aneurysm  of  the  transverse  aorta  pressing  on  the  trachea. 
I  did  not  see  the  patient  again  ;  but  I  learnt  from  Dr.  Eichards 
that  the  symptoms  became  steadily  worse,  until  he  died  from 
apnoea  on  November  20,  three  weeks  after  his  visit  to  me. 
An  aneurysm  of  the  size  of  a  walnut  projected  from  the  pos- 
terior wall  of  the  transverse  aorta,  and  bulged  into  the  trachea 
just  above  its  bifurcation  (fig.  5).    The  opening  of  the  right 


Pig.  5. — The  Trachea  opened  fiiom  behind,  showing  an  Aneurysm  buxging 

THROUGH   FEB  ANTKRIOR  AVaI-L. 

Prom  a  Photograph  kindly  sent  to  me  by  Dr.  Eichards. 

bronchus  was  somewhat  more  obstructed  than  that  of  the  left, 
thus  explaining  the  comparative  feebleness  of  the  respiratory 
murmur  on  the  right  side  of  the  chest.  One  advantage  of  an 
exact  diagnosis  in  this  case  was,  that  the  patient  was  not  sub- 
jected to  the  operation  of  tracheotomy,  which,  on  a  superficial 
view  of  the  symptoms,  might  seem  to  have  been  indicated. 
The  operation  was  not  resorted  to,  because  it  was  known  that 
the  obstruction  in  the  trachea  was  below  the  point  at  which 
an  artificial  opening  could  be  made,  and  therefore  no  relief 
could  have  been  given  by  an  operation. 


sec.  i.]  INDICATIONS  FOB  TRACHEOTOMY  565 

I  scarcely  need  tell  you  that,  with  reference  to  the  ques- 
tion of  tracheotomy,  it  is  of  primary  importance  to  distinguish 
between  tracheal  obstruction  by  direct  pressure  of  an  aneurysm, 
and  laryngeal  obstruction,  the  result  of  disease  in  the  larynx, 
or  spasm,  or  paralysis  of  the  laryngeal  muscles,  which  may 
be  caused  by  the  pressure  of  an  aneurysm  or  other  tumour  on 
the  vagus  and  recurrent  nerves.    In  most  cases  the  diagnosis 
by  the  aid  of  the  laryngoscope  is  not  difficult.    If  you  see,  on 
laryngoscopic  examination,  a  perfectly  healthy  larynx  and  a 
widely  opened  glottis  during  inspiration,  you  may  be  quite 
sure  that  the  stridulous  and  difficult  breathing  is  the  result  of 
an  obstruction  below  the  larynx.    If,  unfortunately,  you  can- 
not use  the  laryngoscope,  and  so  are  unable  to  get  a  view  of 
the  larynx,  auscultation  will  help  you  to  distinguish  between 
stridor  which  is  the  result  of  obstruction  in  the  larynx,  and 
stridor  the  result  of  obstruction  in  the  trachea.  Laryngeal 
stridor  is  louder  over  the  larynx  than  over  the  trachea,  just 
above  the  sternum.    If  you  apply  the  stethoscope  over  the 
larynx,  and  then  over  the  trachea,  you  may  often  satisfy  your- 
self that  the  noise  is  much  louder  over  the  larynx  than  it  is 
just  above  the  sternal  notch.    Auscultation  over  the  spinous 
processes  of  the  vertebrae  is  often  of  great  assistance.    I  have 
repeatedly  in  the  wards  pointed  out  to  you  how  marked  is  the 
difference  in  the  two  classes  of  cases.  In  the  case  of  laryngeal 
obstruction  you  hear  the  stridor  most  distinctly  over  the 
spinous  process  of  the  middle  cervical  region.  If,  on  the  other 
hand,  the  stridor  is  the  result  of  obstruction  of  the  trachea 
just  above  its  bifurcation,  you  will  hear  it  much  more  dis- 
tinctly on  auscultation  over  the  upper  dorsal  spinous  processes 
than  over  the  middle  cervical  region. 

When  an  aneurysm,  by  pressing  on  the  vagus  and  recur- 
rent nerves,  has  caused  paralysis  of  the  laryngeal  muscles, 
and  consequent  difficulty  of  breathing,  tracheotomy  may  afford 
great  relief,  as  it  did  in  the  case  recorded  in  Chapter  XXV. 
In  that  case  there  was  bilateral  paralysis  of  the  abductors  of 
the  larynx,  almost  complete  closure  of  the  glottis,  and  great 
dyspnoea  in  consequence.  We  then  discovered  that  there 
was  aneurysm  of  the  transverse  aorta.  Now,  although  the 
aneurysm  was  in  the  chest,  the  obstruction  was  really  in  the 
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larynx,  the  result  of  paralysis  of  the  laryngeal  muscles ;  and 
Sir  William  Fergusson,  at  my  requpst,  performed  tracheotomy, 
which  gave  great  temporary  relief ;  whereas  tracheotomy  in 
the  case  represented  in  the  photograph  would  have  been  ut- 
terly useless.  The  opening  of  the  trachea  would  have  been 
above  the  obstruction,  and  therefore  no  relief  would  have  been 
obtained  by  the  operation. 

The  main  point  of  treatment  in  all  cases  of  internal  aneu- 
rysm, which  are  beyond  the  reach  of  surgical  aid,  is  to  keep 
the  patient  absolutely  at  rest  in  bed,  on  a  nutritious  but 
restricted  diet,  the  object  being  to  keep  the  circulation  as 
quiet  as  possible.  When  there  is  much  cough  a  combination 
of  chloral  and  morphine,  in  small  doses,  is  very  useful.  We 
are  giving  our  patient  that  mixture  at  the  present  time,  and 
already  the  cough  has  been  relieved,  partly  by  the  rest  and 
partly  by  the  sedative  medicine.  WTe  shall  keep  him  in  bed 
as  long  as  he  will  submit  to  that  wholesome  restraint.  In 
addition  to  this  we  are  also  giving  him  iodide  of  potassium. 
Probably  you  know  that  several  cases  have  been  recorded,  in 
which  rather  large  doses  of  iodide  of  potassium,  beginning 
with  five  or  ten  grains,  and  going  on  to  doses  of  fifteen  or 
twenty  grains  three  times  a  day,  have  appeared  to  do  con- 
siderable good  in  cases  of  internal  aneurysm.  I  confess  that 
I  am  somewhat  sceptical  as  to  the  influence  of  iodide  of 
potassium  in  cases  of  aneurysm  of  the  aorta.  I  do  not  see 
very  clearly  how  the  iodide  can  be  beneficial.  We  know, 
however,  that  some  of  our  most  efficacious  remedies  act  in  a 
way  which  it  is  not  easy  to  explain.  Therefore,  I  have  thought 
it  right  in  this  case,  and  in  some  others,  to  put  the  patient 
upon  iodide  of  potassium ;  we  are  now  giving  ten  grains,  and, 
by-and-by,  we  shall  double  the  dose.  We  know  that  cases  of 
aneurysm  treated  with  rest  in  bed,  and  a  suitable  diet,  almost 
invariably  improve  for  a  time.  On  the  other  hand,  if  a 
patient  finds  himself  much  benefited  by  treatment  in  hospital, 
and,  getting  impatient  of  restraint,  returns  to  his  work  and 
takes  active  exercise,  there  is  almost  always  an  aggravation 
of  the  symptoms,  and  the  patient  comes  back  in  a  short 
time,  much  worse  than  before.  There  can  be  no  doubt  that 
the  beneficial  influence  of  rest  in  these  cases  is  very  marked 
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indeed ;  and  I  believe  that  some  of  the  good  results  which  have 
been  attributed  to  iodide  of  potassium,  and  other  drugs,  in  the 
treatment  of  these  cases  have  really  been  due  more  to  rest  and 
suitable  diet  than  to  the  medicines  which  have  been  simul- 
taneously given. 


SECTION  II. 

ABSTRACT  OF  A  CLINICAL  LECTURE  ON  THORACIC  ANEURYSM.1 

The  subject  of  the  lecture  was  Aneurysm  of  the  Thoracic 
Aorta,  two  patients  being  then  in  the  wards,  one  suffering 
with  aneurysm,  and  the  other  presenting  some  symptoms  of 
aneurysm,  but  not  so  definitely  as  to  render  the  diagnosis 
quite  certain. 

Case  I.  Signs  of  Aneurysm  of  the  Arch  of  the  Aorta — Heaving 
Impulse  against  the  Left  Clavicle — Belloivs  Murmur — In- 
equality of  Pulse  at  the  two  Wrists — Enlargement  of  Super- 
ficial Veins  of  Chest. 

The  first  case  that  the  lecturer  spoke  of  was  one  in  which 
there  was  no  doubt  as  to  the  diagnosis.  The  patient  was  a 
labourer,  aged  45,  admitted  January  4.  His  general  health 
had  usually  been  good,  and,  except  an  attack  which  he  calls 
inflammation  of  the  chest,  sixteen  years  before,  he  had  had 
no  illness  until  the  present.  He  had  been  intemperate  until 
twelve  months  ago,  when,  after  a  drinking  bout,  he  first  began 
to  suffer  from  his  present  symptoms.  He  first  had  sharp 
pains  in  the  region  of  the  left  nipple,  over  a  space  of  about 
three  inches,  occasionally  extending  lower,  to  the  epigastrium. 
Fourteen  days  later  he  had  pain  down  the  left  arm,  sometimes 
associated  with  the  pain  in  the  chest  and  sometimes  alone. 
The  pain  was  not  made  worse  by  breathing  deeply,  but  was 
increased  by  exertion. 

When  admitted  he  had  the  pain  as  above  mentioned,  both 

1  The  above  lecture  was  published  in  the  Medical  Times  and  Gazette 
(March  15,  1852)  from  the  notes  of  an  able  and  accurate  reporter,  now  a  very 
eminent  physician. 
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in  the  region  of  the  heart  and  down  the  arm.  He  had  lost 
flesh,  and  his  appetite  was  bad.  Another  striking  peculiarity 
was  the  change  in  the  voice.  It  was  feeble  and  cracked,  more 
like  the  voice  at  puberty.  The  change  in  the  voice  he  said 
had  lasted  ten  months.  He  had  no  cough,  no  difficulty  in 
breathing,  and  none  in  swallowing.  Therefore,  it  was  probable 
that  there  was  no  pressure  either  on  the  oesophagus  or  on  the 
trachea. 

On  examining  the  chest  it  was  found  to  be  of  the  barrel 
shape,  characteristic  of  extensive  emphysema  of  the  lung. 
There  was  comparatively  little  expansion,  which  was  no  doubt 
due  to  the  emphysema.  There  was  a  remarkable  difference 
in  the  pulse  at  the  two  wrists  ;  the  right  was  full  and  throb- 
bing, and  almost  of  the  character  of  the  pulse  in  cases  of 
aortic  regurgitation.  The  left  pulse  was  small  and  feeble. 
This  was  an  important  sign  to  note,  and  probably  showed 
some  obstruction  to  the  flow  of  blood  into  the  left  subcla- 
vian artery.  Another  circumstance  pointing  to  interference 
with  the  circulation  of  this  limb,  was  that  the  veins  of  the 
arm  and  of  the  left  side  of  the  chest  also  were  much  fuller 
than  on  the  right  side.  There  was  at  first  no  abnormal 
pulsation  detected,  but  after  a  week  or  so,  pulsation  was  easily 
made  out  at  the  sternal  end  of  the  left  clavicle — a  heaving 
impulse  occurring  at  each  systole  of  the  heart.  This  amis 
not  observed  on  his  admission.  There  was  dulness  on  per- 
cussion in  the  same  position.  "Without  any  great  pressure 
a  thrill  was  felt  by  the  fingers  placed  over  the  subclavian 
artery,  and  a  distinct  systolic  (rough  blowing)  sound  was 
heard  at  the  base  of  the  heart,  and  upwards  to  the  top  of  the 
sternum.  Near  the  sternal  end  of  the  left  clavicle  the  rough- 
ness of  the  sound  was  greater  than  over  the  base  of  the 
heart.  There  was  also  some  indistinctness  of  the  second 
sound  of  the  heart,  and  sometimes  the  lecturer  believed  he 
could  detect  a  soft,  diastolic  sound.  Dr.  Johnson  then  spoke 
of  the  character  of  the  pulse  in  the  right  wrist ;  it  was  like, 
very  like,  the  pulse  of  aortic  regurgitation.1  The  respiratory 
sounds  were  more  feeble  over  the  right  than  over  the  left 

1  See  clinical  lecture  by  Dr.  Johnson,  Medical  Times  and  Gazette, 
February  8,  1862,  p.  133.   Also  Chapter  XXXIV.,  p.  499. 
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lung  ;  but  no  great  importance  was  to  be  attached  to  this, 
as  in  most  cases  the  respiratory  murmur  is  normally  less 
audible  in  the  right  than  in  the  left  lung ;  and  as  regards  the 
apices,  this  was  important  to  bear  in  mind  in  the  diagnosis 
of  incipient  phthisis  ;  a  feeble  respiratory  murmur  at  the 
right  apex  is  much  less  significant  of  deposit  in  the  lung  than 
a  comparative  feebleness  at  the  left  apex.1 

The  peculiarity  of  the  voice  was  probably  due  to  pressure 
on  the  recurrent  nerve.  It  is  not  uncommon  in  such  cases 
to  get  some  alteration  of  voice,  and  the  breathing  is  often 
stridulous.  In  this  case,  however,  the  breathing  was  easy 
and  noiseless.2 

Dr.  Johnson  said  there  could  be  little  doubt  that  there 
was  an  aneurysm  of  the  aorta,  near  the  giving  off  of  the 
subclavian  artery.  The  position  of  the  pulsation  ;  the  rough 
bruit  in  the  same  place ;  the  obstruction  to  the  circulation  in 
the  veins  on  the  left  side  of  the  chest ;  the  small  pulse  in  the 
left  radial  artery ;  the  symptoms  of  pressure  on  the  recurrent 
laryngeal  nerve,  all  pointed  to  the  aorta  near  the  origin  of  the 
subclavian  artery,  as  the  seat  of  disease.  This  was  certain  ; 
but  there  was  one  doubtful  point — viz.  whether  the  semilunar 
valves  of  the  aorta  were  incompetent  or  not. 

The  patient  was  placed  on  good  diet ;  was  kept  quiet  in 
bed ;  and  took  fifteen  minims  of  the  tincture  of  digitalis,  and 
fifteen  minims  of  the  tincture  of  the  perchloride  of  iron,  three 
times  a  day.  A  belladonna  plaster  was  applied  over  the  region 
of  the  heart. 

Case  II.  Signs  of  Insufficiency  of  Aortic  Valves  and  of  Disease 
of  Coats  of  Aorta — Double  Bellows  Sound  at  Base  of  Heart 
— Rough  Systolic  Sound  at  Top  of  Sternum — Thrill  in  Left 
Subclavian — Pulse  at  Right  Wrist  Full  and  Collapsing—  On 
Left  Side  comparatively  Small  and  Feeble — Sudden  Death 
— Post-mortem  Examination. 

In  this  case  there  was  clear  evidence  that  the  coats  of  the 
aorta  were  diseased,  but  whether  there  was  an  aneurysm  or 

'  See  Chapter  XXXII. 

2  This  case  occurred  in  the  dark  age,  before  the  laryngoscope  had  come  into 
use,  and  we  could  only  guess  at  the  condition  of  the  larynx. 
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not  was  doubtful.  The  patient  was  a  baker,  a  pale  but 
generally  healthy  man,  aged  53.  He  had  been  intemperate, 
but  he  had  never  had  gout  or  rheumatism,  nor  in  fact  any 
serious  illness,  until  two  months  ago,  when  his  present  ailment 
began .  His  first  symptoms  were  cough,  shortness  of  breath, 
pains  in  the  back,  and  palpitation,  all  worse  on  exertion.  He 
kept  at  work,  however,  until  January  11,  when,  being  worse 
and  his  legs  swelling,  he  sought  and  obtained  admission  into 
the  hospital. 

When  admitted  he  was  suffering  a  good  deal.  He  had 
much  dyspnoea  and  cough,  and  his  legs  were  swollen  from  the 
ankles  to  the  knees.  He  looked  pale  and  feeble,  and  com- 
plained of  pain  over  the  region  of  the  heart.  There  was  no 
albumen  in  the  urine.  On  examining  the  chest  it  was  found 
that  the  heart's  impulse  and  the  extent  of  dulness  were  much 
increased,  showing  that  the  heart  was  enlarged.  A  distinct 
double  bellows  sound  was  heard  over  the  base  of  the  heart. 
The  diastolic  sound  was  best  heard  at  the  base,  but  the  sys- 
tolic sound  was  louder  at  the  top  of  the  sternum.  On  the 
least  touch  there  was  felt  a  strong  thrill  in  the  left  subclavian 
artery.  There  was  also  in  this  (as  in  the  other  case)  a  re- 
markable difference  in  the  pulse  at  each  wrist ;  that  on  the 
right  side  being  twice  as  strong  and  full,  and  indicating  un- 
questionably aortic  regurgitation.  There  was  no  abnormal 
pulsation  against  the  walls  of  the  chest. 

In  this  case,  the  lecturer  said,  we  have  evidence,  first,  of 
disease  of  the  aortic  valves  as  indicated  by  the  double  murmur 
at  the  base  of  the  heart  and  the  collapsing  pulse ;  and, 
secondly,  of  disease  of  the  aorta  and  roughening  of  its  inner 
coat,  at  the  giving  off  of  the  left  subclavian  artery,  as  shown 
by  the  strong  thrill  in  the  left  subclavian,  the  small  and  feeble 
pulse  in  the  left  radial  artery,  and  the  rough  systolic  sound  at 
the  top  of  the  sternum.  There  was  no  positive  evidence  of 
aneurysm.  An  atheromatous  condition  of  the  aorta  would  be 
enough  to  impede  the  flow  of  blood  into  the  subclavian  artery, 
and  a  similar  condition  of  the  aortic  valves,  or  perhaps  dila- 
tation of  the  aorta  at  its  beginning,  would  suffice  to  produce 
incompetence  of  the  valves.  There  was  no  abnormal  pulsation 
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against  the  walls  of  the  chest,  but  this  might,  as  in  the  other 
case,  occur  after  a  time. 

The  treatment,  so  far  as  success  in  such  a  case  could  be 
hoped  for,  was  successful.  All  his  urgent  symptoms  were 
relieved.  He  was,  when  admitted,  in  much  distress  from 
dyspnoea,  the  heart  being  unequal  to  its  work;  the  lungs 
were  congested ;  and  for  the  same  reason  (impaired  action  of 
the  heart)  there  was  oedema  of  the  legs.  There  was  no 
albumen  in  the  urine  from  congestion  of  the  kidney,  a  fre- 
quent result  of  retarded  circulation,  as  pointed  out  in  a  pre- 
vious lecture.1  He  took,  as  a  hydragogue  cathartic,  drachm 
doses  of  compound  jalap  powder,  and  under  the  use  of  this, 
and  rest  in  bed,  the  swelling  of  his  legs  subsided,  and  his 
breathing  became  easier.  The  compound  spirit  of  aether  was 
also  given  occasionally  as  an  anti-spasmodic.  Brandy  and 
good  diet  were  allowed,  and  on  the  third  day  the  tincture  of 
the  perchloride  of  iron  was  commenced.  The  man  was  much 
better.  The  dyspnoea  and  the  dropsy  had  entirely  passed 
away.  Of  course  the  organic  conditions  giving  rise. to  these 
symptoms  remained  pretty  much  the  same. 

The  above  comments  on  this  case  were  made  by  Dr. 
Johnson  in  his  lecture  delivered  on  February  11.  Since  then 
the  patient  has  died  and  the  body  has  been  examined.  On 
February  27  he  was  dressed  and  sitting  by  the  fire  with  some 
other  patients,  when  he  rose  from  his  chair,  and  without 
saying  a  word  suddenly  fell ;  his  face  became  dark-coloured ; 
he  made  a  few  gasps,  and  was  dead  before  the  house-physician 
could  reach  him.  On  examination  of  the  body  twenty-four 
hours  after  death,  the  heart  was  found  much  enlarged,  and 
weighed  twenty-two  and  a  half  ounces,  the  enlargement  being 
chiefly  due  to  dilatation  of  the  left  ventricle  and  hypertrophy 
of  its  walls.  The  aortic  valves  were  thickened,  quite  to  their 
margins.  The  arch  of  the  aorta  and  a  great  portion  of  the 
thoracic  aorta  were  much  dilated ;  the  inner  circumference  of 
the  vessel  just  above  the  valves  was  five  inches;  the  dilatation 
gradually  diminished  towards  the  termination  of  the  thoracic 
aorta.    The  whole  inner  surface  of  the  dilated  vessel  was 

1  See  Chapter  XLV.,  section  viii. 
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roughened  by  atheromatous,  and  in  some  parts  by  cal- 
careous, deposit.  The  innominate  artery  was  dilated  and 
its  walls  diseased  ;  the  orifice  of  the  left  carotid  was  nar- 
rowed by  atheroma,  but  its  walls  beyond  were  smooth  and 
healthy. 

The  left  subclavian  was  slightly  dilated  at  its  origin,  and 
its  inner  surface  was  very  uneven,  with  atheromatous  deposit 
for  about  three  inches  from  its  commencement.  The  diseased 
condition  of  this  vessel  probably  caused  the  thrill  which  was 
felt  over  it,  and  the  comparative  feebleness  of  the  pulse  at 
the  left  wrist.  There  had  been  no  rupture  of  the  aorta  or  of 
its  branches.  The  left  pleura  contained  about  two  pints  of 
liquid.  The  brain  was  healthy.  It  was  remarked  at  the  post- 
mortem examination  that  in  most  cases  of  sudden  death  from 
incompetence  of  the  aortic  valves  the  left  ventricle  is  found 
distended.  In  the  absence  of  any  discoverable  obstruction  in 
the  pulmonary  vessels  the  explanation  of  the  empty  ventricle 
in  this  case  was  not  obvious. 

In  reference  to  the  treatment  of  aneurysm,  Dr.  Johnson 
said  the  object  was  to  place  the  patient  under  such  circum- 
stances as  to  favour  the  filling  of  the  sac  with  coagula.  To 
attain  this  object  the  surgeon  arrests  or  retards  the  flow  of 
blood  by  ligaturing  the  artery,  or  by  pressure.  In  cases  of 
thoracic  aneurysm  there  was  no  way  of  moderating  the  flow  of 
blood  through  the  artery,  except  by  reducing  that  of  the  whole 
circulation.  We  attempt  to  moderate  the  circulation,  and 
to  induce  consolidation,  by  prescribing  that  the  patient  should 
avoid  excitement,  both  mental  and  physical,  and  by  ordering 
a  nutritious  diet,  to  improve  the  health  and  the  condition  of 
the  blood.  The  lecturer  said  he  believed  it  was  desirable  that 
the  patients  should  have  a  nutritious  but  a  somewhat  restricted 
diet,  the  object  being  to  improve  the  condition  of  the  blood, 
but  at  the  same  time  not  to  excite  the  circulation.  Another 
indication  was  to  relieve  pain,  and  to  do  this  we  are  some- 
times justified  in  abstracting  blood.  The  treatment  of  aneurysm 
by  starvation  and  depletion,  known  as  Valsalva's  treatment, 
had  for  its  object,  not  merely  to  relieve  pain,  but  also  to 
cure  the  aneurysm,  by  retarding  the  flow  of  blood,  and  thus 
increasing  its  tendency  to  coagulation.    There  is,  however, 
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one  great  objection  to  this,  even  as  a  theory— viz.  that,  the 
weaker  the  circulation,  the  more  rapid  it  becomes  ;  and  then 
the  blood  being  impoverished,  and  especially  the  quantity 
of  solids  being  diminished,  the  tendency  to  coagulation  is 
lessened.  Further,  Valsalva's  treatment,  by  rendering  the 
patient  weaker,  reduces  the  power  of  resistance  in  the  tissues, 
and  therefore  the  already  diseased  artery  is  likely  to  become 
more  rapidly  dilated.  In  spite  of  this,  however,  there  were, 
the  lecturer  said,  some  cases  which  appeared  to  show  that 
at  least  this  treatment  did  no  harm.  The  following  case 
was  a  most  remarkable  one,  on  account  of  the  long  duration 
of  the  symptoms,  and  the  very  frequent  venesections  which 
were  practised  during  its  progress. 

Case  III.  Aneurysm  of  the  Aorta,  treated  by  very  frequent 
Venesections — After  the  Symptoms  had  continued  Fifteen 
Years,  Death  at  the  advanced  Age  of  Sixty -nine,  'without 
Rupture  of  the  Aneurysm. 

Dr.  Johnson  then  read  the  notes  of  the  case,  taken  in  the 
year  1840.  The  patient  died  four  years  afterwards.  A  cast 
of  the  chest,  and  also  a  preparation  of  the  aneurysm  (removed 
after  death)  were  shown  to  the  class,  and  they  are  now  in  the 
King's  College  Museum. 

The  patient  was  a  labourer,  65  years  of  age,  when  Dr. 
Johnson  first  saw  him  (in  1840).  He  had  then  been  ill  ten 
years.  In  1830,  after  violent  exertion,  the  patient  felt  a  sharp 
pain  in  the  chest.  This,  the  occurrence  of  a  sudden  sharp 
pain  in  the  chest,  was,  the  lecturer  said,  a  common  symptom 
at  the  onset  of  such  cases.  He  suffered  pain  in  the  chest, 
attended  by  pulsation,  for  two  years,  and  then  he  observed  a 
swelling  on  the  right  side  of  the  sternum,  which  continued  to 
increase.  In  1840  this  swelling  had  become  so  large  that  it 
extended  from  the  sternum  to  the  axilla,  and  from  the  second 
to  the  sixth  rib,  and  projected  forwards  in  a  conical  form  to  the 
extent  of  about  four  inches.  The  right  side  of  the  sternum 
appeared  thinned,  and  extended  some  way  over  the  tumour. 
The  ribs  could  not  be  felt  over  the  aneurysm  :  they  had 
evidently  been  absorbed  by  pressure.  The  walls  of  the  tumour 
were  firm  and  but  slightly  yielding  on  pressure ;  on  grasping 
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it  with  the  hand  it  was  felt  to  expand  in  all  directions  during 
the  systole  of  the  heart.  The  body  inclined  towards  the  side 
of  the  tumour,  and  the  patient  walked  in  a  bent  position. 
There  was  no  blowing  sound  over  the  aneurysm,  but  two 
sounds  similar  to  the  normal  heart-sounds  were  heard.  The 
apex  of  the  heart  beat  between  the  fifth  and  sixth  ribs,  and 
about  two  inches  external  to  the  mamma. 

Three  or  four  years  before,  he  had  expectoration  of  blood. 
He  never  had  much  dyspnoea,  except  on  walking  quickly.  He 
had  occasional  headaches,  which  were  relieved  by  bending  his 
head  and  body  forwards.  Eespiration  was  heard  all  over  the 
chest,  except  over  the  position  of  the  tumour. 

In  February,  1833,  the  patient  was  bled  from  the  arm  to 
twelve  ounces,  and  this  was  repeated  every  four  days  for  nine 
months  ;  then  ten  ounces  were  taken  every  five  days.  When 
Dr.  Johnson  saw  the  man  in  1840  he  had  been  bled  one 
hundred  and  fifty-seven  times.  After  this  the  bleedings  were 
repeated  only  nine  or  ten  times.  The  object  of  the  bleedings 
at  first  was  to  cure,  but  subsequently  merely  to  relieve  pain. 
Except  that  he  always  looked  pale,  the  patient  had  good 
general  health. 

He  died  in  January,  1845,  at  the  age  of  69  years,  not 
from  the  bursting  of  the  aneurysm,  but  apparently  from 
sudden  syncope  while  lying  in  bed.  Dr.  Johnson  made  a  cast 
of  the  chest,  which  gives  a  good  idea  of  the  external  appear- 
ance of  the  tumour,  and  the  aneurysm  itself  was  removed  and 
preserved  as  a  dried  specimen.  The  aneurysm  arose  from 
the  right  side  of  the  ascending  aorta ;  it  was  of  a  size  sufficient 
to  contain  about  two  pints  of  liquid.  When  recent  it  was 
pretty  thickly  lined  by  laminated  coagula.  It  communicated 
with  the  aorta  by  an  oval  opening  about  an  inch  long  and 
half  an  inch  wide.  There  had  been  no  rupture  of  the  sac,  nor 
any  escape  of  blood.  The  coats  of  the  aorta  were  in  a  state 
of  atheromatous  and  calcareous  degeneration,  the  whole  arch 
was  more  or  less  dilated,  and  there  was  a  small  aneurysmal 
dilatation  at  the  origin  of  the  left  carotid. 

The  lecturer  stated  that  this  case  occurred  in  the  practice 
of  his  friend,  the  late  Mr.  Newington,  of  Goudhurst,  in  Kent, 
to  whom  he  was  indebted  for  the  opportunity  of  seeing  the 
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patient  from  time  to  time,  and  also  of  obtaining  the  specimen 
after  death.  He  had  already  stated  some  reasons  for  not 
adopting,  as  a  rule,  a  lowering  plan  of  treatment  in  cases  of 
internal  aneurysm.  He  believed,  however,  that  in  this  case 
the  repeated  bleedings  had  prolonged  the  patient's  life.  It 
was  a  most  remarkable  circumstance  that  a  patient  should 
have  had  unequivocal  symptoms  of  aneurysm  of  the  aorta  for 
a  period  of  fifteen  years,  and  that  he  should  have  died  at  the 
advanced  age  of  69,  and  then  not  from  the  direct  consequence 
of  the  aneurysm.  The  number  of  bleedings,  and  the  great 
duration  of  life  with  so  formidable  a  disease,  were  both  most 
unusual,  and  it  seemed  highly  probable  that  they  were  related 
to  each  other  as  cause  and  effect. 


SECTION  III. 

The  two  following  cases  of  aneurysm  of  the  thoracic  aorta 
present  some  features  of  special  clinical  interest. 

Case  I.  Aneurysm  of  the  Aorta  encroaching  upon  the  Pulmo- 
nary Artery  and  so  obstructing  the  Circulation  as  to  cause 
Tricuspid  Incompetence  and  Engorgement  of  the  entire 
systemic  Venous  System. 

E.  N  ,  ret.  38,  a  waiter,  was  admitted  under  my  care 

first  on  April  18,  1864  (Case  Book,  vol.  xx.  29).  Habits 
described  as  temperate.  For  the  last  four  years  has  suffered 
from  winter  cough,  and  during  the  last  three  months  he  has 
been  troubled  by  palpitation.  The  lung  sounds  are  normal. 
Cardiac  dulness  extended ;  the  apex  beat  is  two  inches  below 
the  nipple.  A  loud  systolic  apex  murmur,  which  is  faintly 
audible  at  the  back.  Pulse  small.  The  liver  extends  below 
its  normal  position,  and  is  painful  and  tender  on  pressure. 
Urine  normal.  Considerable  dyspnoea  and  palpitation,  with 
occasional  cough  and  vomiting.  He  gradually  improved  with 
rest  and  a  quinine  and  iron  tonic,  and  was  discharged  on 
May  11. 

On  the  following  September  25  he  was  readmitted,  suffer- 
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ing  from  palpitation  and  dyspnoea,  with  a  considerable  amount 
of  general  oedema.  The  urine  was  high-coloured,  scanty,  and 
albuminous  to  the  extent  of  one-eighth.  There  were  no  ab- 
normal lung  sounds.  The  heart's  apex  was  in  the  same  posi- 
tion as  before,  with  a  loud  systolic  apex  murmur.  Pulse  150, 
small  and  feeble. 

He  was  ordered  an  ammonia  and  aether  mixture,  and  an 
occasional  dose  of  pulv.  jalapae  co.  He  complained  of  pain 
at  the  scrobiculus  cordis,  which  was  reduced  by  dry  cupping. 
The  general  oedema  continued ;  the  face  and  lips  became  very 
livid.  He  had  much  headache.  The  lung  sounds  were,  as 
a  rule,  quite  normal.  On  one  occasion  only  was  there  a 
note  of  rather  fine  crepitation  at  the  base  of  the  right  lumg. 
The  pain  at  the  pit  of  the  stomach,  the  palpitation,  and 
dyspnoea  increased,  with  intense  blueness  of  the  lips,  while 
the  lungs  remained  clear.    He  died  on  October  12. 

On  inspection  there  was  found  an  aneurysm  of  the  ascend- 
ing aorta,  which  had  pressed  upon  and  greatly  narrowed  the 
canal  of  the  pulmonary  artery.  The  mitral  valve  and  orifice 
were  normal,  but  the  right  ventricle  was  so  much  dilated  and 
hypertrophied  that  it  formed  the  apex  of  the  heart.  The 
murmur  at  the  apex  was  now  seen  to  have  been  the  result  of 
tricuspid  regurgitation,  the  valve  having  been  rendered  incom- 
petent by  dilatation  of  the  orifice.  The  condition  of  the  right 
ventricle  was  explained  by  the  compression  and  narrowing  of 
the  pulmonary  artery.  There  was  no  engorgement  of  the 
lungs.  The  absence  of  pulmonary  engorgement,  which,  with 
the  signs  of  systemic  venous  fulness,  albuminuria,  and  general 
oedema,  it  was  difficult  to  explain  on  the  supposition  that  mitral 
incompetence  was  the  starting-point  of  the  malady,  was  intelli- 
gible now  that  the  obstruction  was  seen  to  be  at  the  entrance 
and  not  at  the  exit  of  blood  from  the  lungs.  The  crepitation  at 
the  base  of  the  right  lung,  which  was  noted  on  one  occasion, 
was  no  doubt  a  result  of  exudation  from  the  gorged  systemic 
bronchial  veins  and  capillaries  (see  Chapter  IV.,  on  Retrograde 
Engorgement  of  the  Blood-vessels).  All  the  abdominal  viscera, 
the  liver,  spleen,  and  kidneys,  were  much  congested.  Many 
of  the  results  of  systemic  venous  engorgement  in  this  case  were 
similar  to  those  observed  in  the  case  of  tricuspid  incompetence 
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recorded  at  p.  51.  In  that  case,  however,  *  the  lungs  were 
much  engorged.'  The  difference  in  the  condition  of  the  lungs 
in  the  two  cases  is  probably  accounted  for  by  the  fact  that,  in 
consequence  of  the  extreme  constriction  of  the  pulmonary 
artery,  the  supply  of  blood  to  the  lungs  was  much  diminished. 
So  that,  although  there  was  some  evidence  of  bronchial  venous 
and  capillary  engorgement,  there  was  none  of  the  secondary 
pulmonary  congestion  which  occurred  in  the  other  case. 

Case  II.  Aneurysm  of  the  Aorta  with  Paralysis  of  the  Abductor 
of  the  Right  Vocal  Cord — Sudden  Death. 

Major-General  S  ,  set.  59,  was  sent  to  me  by  Dr.  Phil- 
son,  of  Cheltenham,  on  May  19,  1886.  The  patient  said  that, 
during  the  last  three  weeks,  he  had  suffered  from  cough  and 
some  shortness  of  breath  on  exertion.  These  symptoms  had 
come  on  suddenly,  after  a  ride  of  two  miles  on  a  tricycle ;  a 
kind  of  exertion  to  which  he  had  not  been  accustomed.  The 
area  of  cardiac  dulness  extended  upwards  as  high  as  the  third 
rib.  The  sounds  of  the  heart  were  heard  over  the  dull  space, 
but  there  was  no  abnormal  pulsation  or  bruit.  The  voice  was 
clear,  but  on  inspection  of  the  larynx,  the  right  vocal  cord  was 
seen  to  be  motionless  in  the  middle  line — that  is,  in  the  pho- 
natory  position ;  so  that,  the  other  cord  moving  freely,  the 
voice  was  unchanged,  notwithstanding  the  paralysis  of  the 
right  abductor  muscle.  The  radial  arteries  felt  hard,  and 
were  probably,  therefore,  atheromatous.  The  pulse  was  equal 
in  the  two  wrists. 

In  writing  to  Dr.  Philson  I  said  that,  although  in  the 
absence  of  direct  physical  signs  of  a  pulsating  tumour,  the 
evidence  was  not  conclusive,  the  paralysis  of  the  right 
abductor  muscle  excited  my  suspicion  that  an  aneurysmal 
dilatation  of  the  aorta  was  pressing  on  the  right  recurrent  nerve. 
This  opinion  naturally  alarmed  the  patient  and  his  friends,  and 
on  June  11  he  was  taken  to  another  physician,  who,  not  using 
the  laryngoscope,  assumed  that  the  reported  laryngeal  palsy 
had  passed  away,  because  the  voice  was  natural.  I  have  be- 
fore stated  that  the  voice  was  not  affected  by  paralysis  of 
the  abductor,  as  it  would  have  been  if  the  adductors  had 
been  paralysed.    This  consultant,  however,  believing  that  the 
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laryngeal  palsy  had  been  got  over,  and  in  the  absence  of  any 
trouble  in  swallowing,  thought  that  the  symptoms  might  be 
due  to  other  causes  than  aneurysm. 

Dr.  Philson  wrote  to  me  on  October  30,  that  the  pati<  at 
had  remained  under  his  care  until  the  month  of  August,  dur- 
ing which  time  the  dyspnoea  on  exertion  got  gradually  worse. 
Since  then  he  had  been  staying  with  friends  in  Ireland. 

Dr.  Philson  adds:  'I  have  just  heard  that  he  died 
suddenly  about  ten  days  ago.  He  was  on  the  sofa  and  had 
taken  some  breakfast,  when  he  was  seized  with  faintness 
and  so  passed  away.  Doubtless,  rupture  of  the  sac  occurred, 
with  internal  haemorrhage.  No  post-mortem  was  permitted. 
Your  opinion  was  evidently  correct,  though  the  case  was 
obscure  and  puzzling.' 

The  chief  interest  of  the  case  is  in  the  illustration  which  it 
affords  of  the  value  of  the  laryngoscope  in  the  diagnosis  of 
some  cases  of  aneurysm.  The  laryngeal  palsy  afforded  con- 
clusive evidence  of  pressure  on  one  recurrent  nerve,  and  the 
other  symptoms  rendered  it  at  least  highly  probable  that  a 
dilated  aorta  was  the  cause  of  the  pressure.  Without  the  aid 
of  the  laryngeal  mirror  I  could  have  formed  no  definite  opinion 
as  to  the  nature  of  the  disease. 


SECTION  IV. 

In  the  present  section  I  propose  to  give  the  history  of  some 
cases  of  aneurysm  of  the  abdominal  aorta,  which,  with  reference 
to  diagnosis,  were  of  especial  interest.  I  shall  then  briefly 
refer  to  the  treatment  of  abdominal  aneurysm. 

Case  I.  Aneurysm  of  the  Abdominal  Aorta  bursting  behind  the 
Peritoneum  and  causing  enormous  Sivelling  of  the  Abdomen. 

On  September  17,  1872,  I  saw  at  my  own  house,  Mr. 

J.  T  ,  aged  35,  who,  for  fifteen  months,  had  suffered 

from  severe  pain  in  the  back,  and  latterly  in  the  left  testicle. 
I  found  a  pulsating  tumour  in  the  epigastrium,  over  which  a 
loud  bellows  sound  was  heard.  The  impulse  of  the  aorta  was 
distinctly  heard  over  the  lower  dorsal  spinous  processes.  Two 
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days  afterwards,  I  saw  him  at  his  own  house,  and  was  told 
that  the  night  before,  while  lying  on  the  sofa,  he  had  a  sudden 
increase  of  pain  in  the  left  side  of  the  abdomen,  and  appeared 
to  be  dying.  He  now  complained  of  tenderness  in  the  left 
loin,  where°I  found  a  pulsating  fulness,  over  which  a  bellows 
sound  was  audible.  I  concluded  that  the  aneurysmal  sac 
had  given  way,  and  a  false  aneurysm  had  formed  in  the  con- 
nective tissue  behind  the  peritoneum.  On  September  26  I 
again  saw  him,  and  found  that  the  pulsating  tumour  extended 
from  the  margin  of  the  ribs  to  the  crest  of  the  ilium,  and 
as  far  as  the  median  line  of  the  abdomen.  He  died  a  few 
days  afterwards,  having  been  seen  in  the  interval  by  Sir 
James  Paget  and  Sir  William  Gull,  who,  I  was  told,  confirmed 
my  diagnosis. 

The  enlargement  of  the  abdomen  in  this  case  was  greater 
than  I  have  ever  seen  in  any  similar  case.  In  the  absence  of 
a  post-mortem  examination,  it  is  impossible  to  say  whether  the 
effused  blood  was  entirely  behind  the  peritoneum  or  whether, 
as  is  probable,  some  had  escaped  into  the  cavity  of  the 
abdomen. 

The  following  case,  it  will  be  seen,  was  of  the  same  nature 
as  the  preceding. 

Case  II.  Aneurysm  of  the  Abdominal  Aorta  bursting  behind  the 

Peritoneum. 

Mr.  H.  J.  T  ,  set.  28,  barrister's  clerk,  was  first  seen  by 

me  on  July  23,  1866.  About  fifteen  months  before,  he  got  wet 
while  riding  on  an  omnibus,  and  since  then  he  had  had  more 
or  less  constant  pain  in  what  he  supposed  to  be  his  kidneys. 
In  December  he  got  temporary  relief  from  cupping  on  the 
loins.  Placing  him  on  his  back,  1  felt  a  pulsating  tumour  in 
the  epigastrium,  over  which  there  was  a  loud  and  rough 
murmur.  No  pulsation  or  murmur  was  audible  over  the  back. 
I  saw  him  again  on  July  30,  when  I  found  the  condition 
unchanged.  After  this  second  visit  I  wrote  to  the  patient's 
employer,  the  late  Dr.  A.  J.  Stephens,  Q.  C,  the  eminent 
ecclesiastical  lawyer,  and  said  that  if  he  would  call  on  me  I 
would  explain  to  him  the  serious  nature  of  his  clerk's  illness. 
Dr.  Stephens  soon  came,  and  I  told  him  that  the  case  was  one 

p  p  2 


580         ANEURYSM  OF  ABDOMINAL  AORTA    [chap,  xxxvin. 

of  abdominal  aneurysm,  and  that,  although  the  patient  might 
live  for  an  indefinite  period,  his  sudden  death  might  occur  at 
any  moment.  From  that  time  I  saw  no  more  of  the  patient, 
nor  did  I  hear  of  him,  until  December  28,  when  I  received 
from  Dr.  Stephens  a  letter  from  which  the  following  is  an 
extract : — 

'  As  Jive  physicians  expressed  a  positive  opinion  that  you 
had  given  an  erroneous  opinion  respecting  the  illness  of  my 
late  clerk,  I  deem  it  but  an  act  of  justice  to  forward  you  the 
enclosed,  which  I  only  received  this  morning  from  Mr.  John 
H.  South,  Ex-President  of  the  College  of  Surgeons.'  Mr. 
South's  letter,  which  was  dated  December  25,  1866,  was  in 
substance  as  follows  : — 

He  had  gone  the  day  before  to  St.  Bartholomew's  Hospital 
to  inquire  for  the  patient,  and  learnt  that  he  had  died  on 
December  14.  He  then  saw  the  case-book  and  the  gentleman 
who  had  made  the  post-mortem  examination.  The  case  had 
been  thought  very  obscure.  About  eight  o'clock  on  Sunday 
evening  the  patient  felt  a  sudden  tear  internally  and  became 
very  faint.  The  pain  was  relieved  by  opium.  On  the  Monday 
evening  he  had  a  second  tearing  sensation,  and  on  that  or  the 
following  day  a  large  swelling  was  observed  running  down  the 
left  flank,  and  he  became  very  pallid,  or,  as  the  ward  sister 
said,  '  like  marble,'  and  on  the  Thursday  he  died. 

On  inspection,  two  aneurysmal  sacs  were  found  at  the  back 
of  the  aorta,  just  below  the  diaphragm  and  close  together  ; 
the  upper  sac  about  the  size  of  a  walnut,  the  lower  that  of  an 
orange.  The  lower  sac  had  burst,  probably,  on  the  Sunday 
night  behind  the  peritoneum,  and  the  blood  had  found  its  way 
in  front  of  the  kidney  through  the  flank  into  the  pelvis ;  and 
low  down  there  was  a  little  crack  in  the  peritoneum  through 
which  a  little  blood  had  escaped  into  its  cavity.  The  mass  of 
blood  behind  was  about  two  or  three  pounds.  It  was  thought 
probable  that  the  second  tear  he  felt  may  have  been  the  rent 
in  the  peritoneum  from  the  distension  caused  by  the  blood 
behind.  Mr.  South  adds :  '  You  will  thus  see  that  the  doctor 
who  diagnosed  aneurysm  was  right.' 

In  the  following  case  I  did  not  detect  the  nature  of  the 
disease  until  after  the  patient's  death. 
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Case  III.  False  Aneurysm  of  the  Abdominal  Aorta  pressing  on 
the  Lumbar  Plexus  and  causing  Violent  Pain. 

George  V  ,  aged  39,  was  admitted  into  the  hospital 

under  my  care  in  September  1877.  For  several  months  he 
had  suffered  from  very  severe  pain  in  the  left  loin  and  thigh. 
Beneath  the  false  ribs  on  the  left  side  there  was  a  soft  pul- 
sating tumour,  over  which  a  bellows  sound  was  distinctly 
audible.  I  took  it  to  be  a  case  of  malignant  tumour,  so 
vascular  as  to  give  rise  to  the  pulsation  and  the  murmur  ;  the 
pain  being  caused  by  the  pressure  of  the  tumour  upon  the 
lumbar  plexus  of  nerves.  In  spite  of  the  free  hypodermic  use 
of  morphine,  the  pain  continued  unrelieved,  and  the  poor  man 
died,  worn  out  by  the  intense  suffering,  on  November  4.  The 
tumour  was  found  to  be  a  false  aneurysm.  There  was  a  small 
opening  at  the  back  of  the  aorta  just  below  the  diaphragm  ; 
and  the  blood,  having  forced  its  way  behind  the  peritoneum, 
had  quite  surrounded  the  left  kidney.  There  had  been  no 
escape  of  blood  into  the  cavity  of  the  peritoneum. 

Case  IV.  Abdominal  Aneurysm  quickly  fatal  after  bursting 

behind  the  Peritoneum. 

On  December  9,  1881,  I  saw,  in  consultation  with  Dr. 

Poulain,  Mrs.  S  ,  set.  50.    Five  days  before,  she  had  been 

suddenly  seized  with  severe  pain  in  the  left  loin,  during  the 
night.  The  pain  extended  to  the  thigh,  and  was  attended 
with  vomiting  and  irritation  of  the  bladder.  The  urine  was 
reported  to  have  been  high-coloured,  and  to  have  contained 
blood  and  pus.  The  specimen  which  I  saw  was  pale,  and 
contained  some  pus- cells  and  squamous  epithelium.  There 
was  a  trace  of  albumen,  but  no  blood.  During  the  last  twelve 
hours  the  pain  in  the  loin  had  subsided. 

The  history  and  the  symptoms  seemed  consistent  with  the 
diagnosis  of  renal  calculus.  There  was  no  palpable  tumour  in 
the  loin. 

I  did  not  see  the  patient  again,  but  a  few  days  afterwards 
I  heard  of  her  sudden  death.  Her  daughter  wrote  to  me  the 
following  particulars : — 

On  the  evening  of  the  9th,  the  day  of  my  visit,  and  the 
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following  day,  she  appeared  much  better.  She  took  plenty  of 
nourishment  and  slept  a  good  deal.  At  2  a.m.  on  the  11th 
'  she  had  a  kind  of  fit,'  but  it  was  over  in  a  few  moments. 
She  was  quieter  afterwards  and  in  no  pain ;  towards  morning 
she  got  very  restless,  but  was  quite  conscious  and  able  to  take 
food.  This  went  on  until  about  6  a.m.,  when  she  became 
slightly  convulsed  again,  and  in  a  moment  she  was  gone. 

There  was  no  inspection  of  the  body,  and  I  received  no 
further  particulars  ;  but  the  facts,  now  stated,  clearly  show  that 
the  case  was  one  of  abdominal  aneurysm.  The  sudden  onset 
of  pain  was  caused  by  the  aneurysm  giving  way  behind  the 
peritoneum.  The  convulsive  attacks  between  2  and  6  a.m. 
of  the  11th  and  the  sudden  death  were  the  result  of  hemor- 
rhage, behind  or  into  the  cavity  of  the  peritoneum.  The  hema- 
turia was  probably  caused  by  the  pressure  of  the  effused  blood 

on  the  renal  vein.    In  the  analogous  case  of  George  V  

(p.  581),  '  the  blood  had  completely  surrounded  the  left 

kidney ; '  and  in  the  case  of  H.  J.  T  (p.  579),  the  blood 

had  '  passed  in  front  of  the  kidney,'  and  so  would  probably 
compress  the  renal  vein. 

Case  V.  Abdominal  Aneurysm  bursting  behind  the  Peritoneum, 

and  soon  fatal. 

Mr.  H.  J  ,  set.  38,  hair-dresser,  was  seen  by  me,  in 

consultation  with  Mr.  J.  G.  Clark,  on  January  8,  1882.  Two 
years  before,  he  had  a  bad  fall ;  since  which  he  has  suffered 
more  or  less  from  backache.  Five  weeks  ago  he  was  suddenly 
seized  with  pain  in  the  left  loin,  but  unattended  by  vomiting 
or  irritation  of  the  bladder.  The  pain  during  the  last  five 
weeks  has  sometimes  been  absent,  and  he  has  been  able  to 
go  out  occasionally  in  a  Bath-chair.  At  the  time  of  my  visit 
he  was  moaning  and  tossing  about  the  bed  in  great  agony. 
The  pain  extended  from  the  left  loin  to  the  groin.  No  tumour 
could  be  felt,  but  a  rough  blowing  murmur  was  heard  on 
placing  the  stethoscope  just  below  the  left  false  ribs  and 
behind,  to  the  left  of  the  upper  lumbar  spinous  processes.  The 
urine  is  now  normal,  but  Mr.  Clark  reports  it  to  have  been 
albuminous  at  the  onset  of  the  pain. 

I  expressed  a  very  decided  opinion  that  the  aorta  had 
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given  way  behind  the  peritoneum,  and  of  course  the  prognosis 
was  most  unfavourable.  On  January  13  I  received  from  Mr. 
Clark  the  following  statement : — 

1  The  patient  whom  you  saw  with  me  on  the  8th  instant 
died  suddenly  on  the  morning  of  the  10th.  On  turning  sud- 
denly in  bed  on  the  morning  of  the  9th,  he  felt  something 
give  way  in  his  abdomen,  followed  by  an  intense  burning  heat 
in  the  left  lumbar  region.  When  I  saw  him  about  ten  minutes 
afterwards  he  was  blanched  and  almost  pulseless,  and  there 
w  as  a  distinct  swelling  to  be  felt  in  the  left  loin.  He  said  he 
felt  a  sensation  in  his  belly  like  a  small  fountain  playing. 
Later  in  the  day  he  vomited  several  times,  each  time  giving 
him  violent  pain  in  his  belly,  and  rendering  him  more  blanched 
and  his  pulse  weaker.  The  tumour  in  the  lumbar  region  con- 
tinued to  get  larger  during  the  day,  until  it  became  quite 
visible  on  looking  at  the  abdomen.  The  tumour  did  not  pul- 
sate visibly  or  palpably,  and  no  murmur  could  be  beard  over 
it.    The  family  being  Jewish,  no  autopsy  was  permitted.' 

In  this  case  the  sudden  onset  of  pain  five  weeks  before 
death  was,  no  doubt,  caused  by  the  giving  way  of  the  aorta 
behind  the  peritoneum  and  the  formation  of  a  false  aneurysm, 
while  the  sensation  of  something  giving  way,  followed  by 
burning  pain  and  the  appearance  of  swelling  in  the  loin,  on 
the  morning  after  my  visit  were  probably  the  result  of  a  still 
further  breaking  down  of  the  tissues,  and  the  escape  of  a 
larger  quantity  of  blood,  perhaps  into  the  cavity  of  the  peri- 
toneum. 

An  inspection  of  the  body  would  pretty  certainly  have  re- 
vealed much  the  same  appearances  as  were  found  in  the  case 
of  H.  J.  T  (p.  579). 

The  preceding  cases  will  serve  to  illustrate  most  of  the 
symptoms  and  results  of  abdominal  aneurysm. 

Amongst  the  symptoms  of  abdominal  aneurysm,  pain  in 
the  back,  more  or  less  severe,  is  one  of  the  most  constant. 
When  persistent  backache  is  complained  of,  the  question  of 
aneurysm  should  always  be  considered.  Palpation  and  aus- 
cultation of  the  abdomen  will,  in  most  cases,  enable  us  to  form 
a  diagnosis ;  care  being  taken  not  to  mistake  a  merely  throb- 
bing aorta,  with  a  soft  blowing  produced  by  the  pressure  of 
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the  stethoscope,  for  the  expansive  pulsation  and  the  usually 
rough  sound  of  an  aneurysm. 

The  giving  way  of  the  aorta  and  the  formation  of  a  false 
aneurysm  behind  the  peritoneum,  are  usually  attended  by 
sudden  severe  pain  in  the  left  loin  and  more  or  less  collapse, 
resulting  from  the  conjoint  influence  of  the  pain  and  the  escape 
of  blood  from  the  circulation.  The  pain  may  be  mistaken  for 
an  attack  of  renal  colic.  In  most  cases  a  continued  escape  of 
blood  is  fatal  within  a  few  hours  or  days.  It  can  rarely  hap- 
pen that  a  patient  survives  the  giving  way  of  the  aorta  for  so 
many  weeks,  as  did  the  man  George  V  (p.  581). 

The  pulsation  and  the  murmur  which  are  almost  con- 
stantly observed  in  the  epigastrium  or  in  the  left  loin  when 
a  false  aneurysm  has  formed  behind  the  peritoneum,  may 
sometimes,  but  not  constantly,  be  heard  at  the  back,  either 
over  the  lumbar  spinous  processes  or  somewhat  to  the  left 
of  the  median  line. 

Cases  VI.  and  VII.  Two  Cases  of  Abdominal  Aneurysm  in 
which  the  Liver  lay  in  front  of  the  Tumour  and  rendered  the 
Diagnosis  difficult. 

I  have  met  with  two  cases  in  which  the  diagnosis  of  abdo- 
minal aneurysm  was  rendered  somewhat  doubtful  by  the  liver 
being  placed  in  front  of  the  aneurysm.  The  first  case  occurred 
in  the  hospital,  under  the  care  of  my  esteemed  teacher  and 
colleague,  the  late  Dr.  George  Budd,  when  I  was  house-surgeon, 

in  1843.    A  man,  D.  M  ,  aged  38,  had  suffered  from  pain 

in  the  back  for  three  years,  and  for  a  year  there  had  been  pain 
in  the  right  shoulder.  A  tumour,  having  the  form  and  posi- 
tion of  the  liver,  extended  as  low  as  the  umbilicus.  The 
hepatic  dulness  extended  as  high  as  the  right  mamma,  and 
the  lower  ribs  bulged  outwards.  Over  the  whole  abdomhial 
portion  of  the  tumour  a  strong  heaving  impulse  was  felt,  and  a 
loud,  rather  rough  murmur  was  heard.  The  murmur  was  also 
heard  at  the  back  over  the  lower  dorsal  spinous  processes.  After 
remaining  some  days  in  the  hospital  he  died  quite  suddenly.  I 
saw  him,  with  my  friend  the  late  Dr.  Eussell,  of  Birmingham, 
who  was  then  house-physician,  immediately  after  his  death ; 
when  we  found  that  the  hepatic  swelling  had  disappeared,  and 
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had  been  replaced  by  a  feeling  of  fluctuation  over  the  whole 
abdomen.  The  abdominal  cavity  was  filled  with  blood,  which 
had  escaped  from  a  ruptured  aneurysm  of  the  aorta,  large 
enough  to  hold  at  least  a  gallon.  The  liver  had  become  flat- 
tened and  expanded  over  the  surface  of  the  aneurysm,  so  that 
along  the  longitudinal  fissure  the  hepatic  substance  was  not 
more  than  half  an  inch  thick. 

The  other  case  was  one  the  history  of  which  I  published 
in  the  Pathological  Transactions,  vol.  x.  p.  99.  A  carpenter, 
aged  37,  had  suffered  from  pain  in  the  back  for  a  year  before  his 
admission  into  the  hospital,  December  31, 1858.  About  seven 
weeks  before  admission  he  first  detected  a  swelling  at  the  pit 
of  the  stomach.  There  was  a  pulsating  tumour  at  the  epigas- 
trium, rather  to  the  left  of  the  median  line ;  above,  it  seemed 
to  pass  beneath  the  ribs,  but  below  it  had  a  well-defined  mar- 
gin about  an  inch  above  the  umbilicus.  Its  anterior  surface 
was  rounded  and  convex,  and  it  distinctly  descended  during  a 
deep  inspiration.  No  murmur  was  at  first  heard  over  the 
tumour  or  over  the  spinous  processes  at  the  back,  but  on 
January  13  it  was  first  noticed  that  a  bellows  sound  was 
audible,  not  over  the  most  prominent  part  of  the  tumour,  but  at 
its  upper  margin,  just  below  the  ensiform  cartilage.  The  sound 
continued  to  be  heard  from  that  date.  The  tumour  appeared 
to  increase  in  size,  until  it  could  be  just  covered  by  the  half- 
closed  hand.  On  February  6,  while  he  was  sitting  up  in 
bed,  he  suddenly  vomited  a  large  quantity  of  fluid  blood,  his 
face  became  blanched,  and  he  quickly  died.  After  death,  the 
tumour  in  the  abdomen  could  not  be  felt.  On  opening  the 
abdomen,  it  was  found  that  the  tumour  which  had  been  felt 
during  life  was  formed  by  the  lower  margin  of  the  right  lobe 
of  the  liver.  This  portion  of  the  liver  was  indurated  by  a 
deposit  which  was  probably  a  syphilitic  gumma,  though  he 
denied  having  had  syphilis.  The  morbid  mass  was  separated 
from  the  bulk  of  the  liver  by  a  deep  fissure,  evidently  the 
result  of  atrophy  of  a  portion  of  hepatic  tissue.  The  liver 
weighed  31b.  14ozs.  The  semi-detached  portion  of  liver  before 
mentioned  lay  in  front  of  an  aneurysm,  which  sprang  from 
about  the  middle  of  the  abdominal  aorta.  It  was  about  the 
size  of  the  double  fist ;  its  pressure  had  caused  erosion  of  the 
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bodies  of  the  second  and  third  lumbar  vertebrae,  and  its  cavity 
communicated  by  a  round  opening,  about  two  or  three  lines 
in  diameter,  with  the  lower  portion  of  the  duodenum.  The 
stomach  and  the  small  intestines  contained  much  clotted 
blood. 

The  phenomena  in  this  case  were  very  perplexing.  The 
persistent  backache,  the  pulsation,  and  the  bellows  sound  led 
me  to  the  diagnosis  of  an  aneurysm,  but  until  the  abdomen 
was  opened  I  could  not  explain  the  movable  tumour  which 
descended  at  each  deep  inspiration. 

Treatment. — The  spontaneous  cure  of  an  internal  aneu- 
rysm is  sometimes  effected,  the  sac  becoming  consolidated  by 
fibrinous  coagula.    The  best  method  of  favouring  this  desir- 
able result  consists  in  securing  absolute  rest  in  bed  for  a 
lengthened  period  of  from  two  to  three  months,  while  a  nu- 
tritious but  restricted  diet  is  allowed,  in  accordance  with 
the  method  which  was  successfully  practised  by  the  late 
Mr.  Jolliffe  Tufnell.   The  rest  must  be  absolute ;  the  patient 
neither  leaving  his  bed  nor  even  sitting  up  for  any  purpose. 
The  diet  is  restricted  to  about  ten  ounces  of  solid  food,  of 
which  one-half  is  meat  or  fish,  and  eight  ounces  of  liquid  per 
diem.    The  bowels  to  be  carefully  regulated  so  as  to  avoid 
constipation  and  straining.    In  carrying  out  this  treatment 
drugs  are  given  only  to  meet  particular  symptoms  :  opiates 
to  relieve  pain,  laxatives  to  obviate  constipation,  &c. 

Surgical. — Some  cases  of  abdominal  aneurysm  have  been 
successfully  treated  by  pressure  either  on  the  proximal  or 
the  distal  side  of  the  sac,  according  to  the  position  of  the 
aneurysm.  In  other  cases  death  has  resulted  from  pressure 
on  a  portion  of  bowel  causing  inflammation  and  sloughing. 

Galvanopuncture,  with  the  object  of  promoting  coagulation 
within  the  sac,  is  reported  to  have  been  successful  in  some 
cases. 

The  introduction  of  foreign  bodies,  such  as  iron-wive, 
catgut,  and  horsehair,  for  the  purpose  of  promoting  a  deposit 
of  fibrine  upon  the  foreign  body,  has  been  practised  in  a  few 
cases  of  thoracic  aneurysm,  but  hitherto  without  success ;  and 
in  some  cases  the  death  of  the  patient  has  been  hastened  by 
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the  operation.  The  chief  dangers  to  be  apprehended  from  the 
puncture  of  an  aneurysm  and  the  introduction  of  a  foreign 
body  are  the  occurrence  of  inflammation  and  sloughing  of  the 
sac,  and  the  detachment  of  some  recently  deposited  coagula 
which,  passing  into  the  circulating  current,  may  form  embolic 
plugs  in  the  cerebral  or  other  arteries  and  capillaries. 
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CHA.PTEE  XXXIX. 

A  LECTURE  ON  BACKACHE,  AND  THE  DIAGNOSIS  OF  ITS  VARIOUS 
CAUSES,  WITH  HINTS  ON  TREATMENT. 

The  Various  Causes  of  Backache— Overstrain  of  Dorsal  Muscles  from  Exces- 
sive Weight  in  the  Abdomen— Dietary  for  Excess  of  Fat— Cases  of  Muscular 
Dyspepsia— Treatment— Growing  Pains— Sudden  Lumbago  from  a  Strain 
or  Rupture  or  Cramp  of  Muscles— High-heeled  Boots— Fatigue  of  Weak 
Muscles— Cold  and  Damp— Treatment — Aneurysm  of  the  Aorta — Cancerous 
Glands  in  the  Abdomen — Cases — Diagnosis — Kidney  Disease  and  Displace- 
ment— Gastric  Ulcer — Uterine  Disease  and  Displacement — Disease  of  the 
Vertebras  and  of  the  Spinal  Cord. 

Gentlemen, — The  careful  study  of  a  particular  prominent 
symptom,  with  a  view  to  ascertain  the  various  causes  from 
which  it  may  arise,  is  often  of  great  practical  utility.  I  propose 
now  to  make  this  inquiry  with  regard  to  the  very  common  symp- 
tom backache.  A  patient  comes  to  us  complaining  of  pain  in 
the  back ;  and,  as  an  essential  preliminary  to  the  suggestion 
of  a  remedy,  we  endeavour  to  ascertain  the  precise  seat,  the 
nature,  and  the  cause  of  the  pain. 

I  will  first  refer  to  the  more  common  causes  of  backache, 
and  afterwards  to  those  which  are  of  less  frequent  occurrence. 

In  the  great  majority  of  cases,  the  pain  of  backache  has 
its  seat  in  the  muscles,  and  is  a  simple  result  of  strain  or 
over-fatigue  of  the  lumbar  and  erectores  spinse  muscles  and 
tendons.  Everyone  must  have  had  personal  experience  of  the 
pain  and  soreness  resulting  from  muscular  fatigue  consequent 
on  any  unaccustomed  or  unusually  prolonged  or  violent  exer- 
tion or  strain.  One  remarkable  feature  of  the  pain  which 
results  from  excessive  muscular  exercise  is  that,  while  it  may 
continue  more  or  less  during  rest  in  bed,  it  is  usually  much 
increased  by  the  first  movements  after  rest,  but  gradually 
diminishes  after  moderate  exercise. 
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While  investigating  the  various  causes  of  muscular  lum- 
bago, it  is  well  to  bear  in  mind  that  standing  still  is  more 
fatiguing  for  the  legs  and  the  back  than  walking,  and  that 
leaning  forward  puts  a  greater  strain  on  the  muscles  of  the 
back  than  standing  erect.  The  backache  resulting  from 
fatigue  of  the  dorsal  muscles  is  usually  bilateral,  and  equally 
severe  on  the  two  sides ;  but  not  unfrequently  it  is  confined  to 
one  side,  or  is  much  more  severe  on  one  side.  This  is  accounted 
for  by  the  common  practice  of  throwing  the  weight  of  the  trunk, 
while  standing,  more  upon  one  leg;  the  spine  being  more 
or  less  laterally  curved,  and  the  muscles  on  one  side,  therefore, 
having  a  greater  strain  upon  them  than  those  of  the  other. 

A  common  cause  of  painful  overstrain  of  the  dorsal  muscles 
is  an  excessive  weight  in  the  abdomen,  such  as  results  from  the 
advanced  stage  of  pregnancy ;  an  accumulation  of  dropsical 
liquid,  whether  ascitic  or  ovarian ;  or  an  excessive  develop- 
ment of  fat.  It  is  obvious  that  the  continued  effort  required 
to  maintain  the  erect  posture  with  an  exceedingly  ponderous 
abdomen  must  often  cause  a  painful  strain  of  the  dorsal 
muscles. 

I  do  not  propose  now  to  discuss  the  treatment  of  abdo- 
minal dropsy.  Pregnancy  in  due  course  brings  its  own  natural 
cure ;  and  an  excessive  weight  of  fat  may  be  lessened  and  re- 
gulated by  a  system  of  diet  which  reduces  to  a  minimum  the 
amount  of  oily,  saccharine,  and  farinaceous  articles  of  food. 
It  happens  to  me  very  frequently  to  be  consulted  by  fat  men 
and  women  suffering  from  pain  in  the  back,  who  come  to  me 
under  the  impression  that  their  pain  has  its  seat  in  the  kidneys. 
For  the  permanent  relief  of  these  cases,  I  rely  mainly  upon 
the  following  dietary ;  and  I  have  received  many  grateful  ac- 
knowledgments of  the  relief  thereby  afforded. 

Diet  for  Excess  of  Fat. —May  eat:  Lean  mutton  and  beef; 
veal;  lamb;  tongue;  sweetbread;  soups,  not  thickened;  beef-tea 
and  broths  ;  poultry  ;  game ;  fish  of  all  kinds  ;  cheese  ;  eggs  ;  bread 
in  moderation;  greens;  spinach;  water-cress;  mustard  and'  cress  ■ 
lettuce  ;  asparagus  ;  celery  ;  radishes  ;  French  beans  ;  green  peas  ■ 
Brussels  sprouts  ;  cabbage  ;  cauliflower  ;  onions  ;  broccoli ;  seakale  • 
jellies,  flavoured,  but  not  sweetened;  fresh  fruit  in  moderation' 
without  sugar  or  cream ;  pickles.    May  not  eat :  Fat  bacon  and 
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ham  ;  fat  of  meat ;  butter ;  cream  ;  sugar  ;  potatoes  ;  carrots ; 
parsnips ;  beetroot ;  rice  ;  arrowroot ;  sago  ;  tapioca  ;  macaroni ; 
vermicelli ;  semolina ;  custard ;  pastry  and  puddings  of  all  kinds ; 
sweet  cakes.  May  drink  :  Tea,  coffee,  cocoa  from  nibs,  with  milk, 
but  without  cream  and  sugar  ;  dry  wines  of  any  kind  in  moderation  ; 
brandy,  whisky,  or  gin,  in  moderation,  without  sugar ;  light  bitter 
beer ;  Apollinaris  water ;  soda  water ;  seltzer  water ;  salutaris 
water.1  May  not  drink :  Milk,  except  sparingly ;  cream ;  porter 
and  stout ;  sweet  ales ;  sweet  wines.  As  a  rule,  alcoholic  liquors 
in  any  form  should  be  taken  only  very  sparingly,  and  never  without 
food. 

Some  varieties  of  backache  having  their  seat  in  the 
muscles  yet  remain  for  special  mention.  Amongst  the 
patients  who  consult  me  under  the  erroneous  impression  that 
they  are  suffering  from  disease  of  the  kidney,  are  a  consider- 
able number  who,  in  addition  to  pain  in  the  back,  are  alarmed 
by  the  turbidity  of  the  urine.  The  urine  is  excessively  acid, 
often  of  high  specific  gravity,  and,  on  cooling,  deposits  an 
abundant  sediment  of  urates.  Neither  albumen  nor  sugar  is 
present ;  but  an  excess  of  nitric  acid  often  causes  a  copious 
crystallisation  of  nitrate  of  urea.  Most  of  this  class  of  patients 
are  dyspeptics,  and  not  a  few  eat  and  drink  to  excess.  Now 
there  is  good  reason  to  believe  that  the  backache  and  the 
muscular  pains  in  the  limbs  of  which  these  patients  complain 
are  the  result  of  malnutrition  and  irritation  of  the  muscles, 
consequent  on  some  defect  in  the  processes  of  digestion  and 
assimilation.  Muscular  rheumatism  may  be  a  result  of  mus- 
cular dyspepsia.  It  is  highly  probable  that,  for  instance,  a 
mutton-chop — the  muscle  of  a  sheep — which  should  be  so  tho- 
roughly digested  and  assimilated  as  to  nourish  and  strengthen 
our  human  muscles,  may,  through  some  defect  of  the  primary 
digestive  or  secondary  assimilative  processes,  reach  the  muscles 
in  a  state  unfit  to  nourish  them,  and  rather  calculated  to  fret 
and  annoy  them.  Thus,  in  this  form  of  dyspeptic  myalgia, 
while  the  muscles  are  starved  and  tortured,  their  unassimilated 
nutriment  is  ejected  by  the  kidneys  in  the  form  of  urea  and 
urates. 

1  If  any  of  the  above  permitted  articles  of  food  or  drink  should  be  found  to 
disagree  they  are  of  course  to  be  avoided. 
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The  successful  treatment  of  this  class  of  cases  obviously 
depends  upon  our  ability  first  to  discover  and  then  to  remove 
the  causes  of  the  imperfect  digestion,  which  is  the  primary 
source  of  the  muscular  pains.  With  this  object  in  view,  each 
case  requires  a  separate  and  careful  study,  in  order  to  discover 
which,  amongst  the  numerous  causes  of  imperfect  digestion,  is 
operative  in  any  given  instance.  Amongst  the  most  common 
removable  causes  of  indigestion  is  imperfect  mastication  of 
the  food,  either  from  the  loss  of  the  molar  teeth  or  the  com- 
mon habit  of  rapid  eating  without  thorough  mastication ;  the 
result  being,  first,  that  the  food  is  not  sufficiently  mixed  with 
the  saliva  which  is  poured  into  the  mouth  during  the  process 
of  mastication ;  and,  secondly,  that  the  food  is  swallowed  in 
large  masses  which  are  difficult  of  digestion.  In  a  large  pro- 
portion of  cases,  the  diet  requires  to  be  carefully  regulated  as 
regards  both  quantity  and  quality,  especial  care  being  taken 
to  avoid  excess  of  any  kind,  whether  in  food  or  drink ;  and 
most  dyspeptics  should  be  warned  to  avoid  soups,  sauces,  nuts, 
pickles,  spices,  salted,  smoked,  dried,  potted,  or  otherwise 
preserved  meats,  on  the  principle  that  most  antiseptics  are 
antiseptics,  the  process  of  digestion  being,  in  fact,  a  form  of 
regulated  physiological  fermentation.  The  following  articles  of 
food  and  drink  are  also  more  or  less  indigestible,  and  therefore 
to  be  avoided  by  dyspeptics:  veal,  pork,  dried  fish,  lobster, 
salmon,  pastry,  new  bread,  cheese,  jams,  raw  vegetables,  dried 
fruits,  malt  liquors,  effervescing  wines,  liqueurs,  cyder,  and 
all  stimulants  without  food. 

There  is  a  form  of  muscular  pains  from  which  young 
people  often  suffer,  and  which  are  commonly  called  *  growing 
pains.'  These  pains  are,  in  fact,  the  result  of  over-fatigue  of 
young  and  growing  muscles.  I  have  a  vivid  recollection  of 
having  suffered  severely  from  these  pains  when  I  was  a  rapidly 
growing  youth.  The  chief  remedy  or  preventive  is  to  be 
found  in  rest  and  the  avoidance  of  over-exertion  and  fatigue, 
while  the  nutrition  of  the  muscles  is  promoted  by  fresh  air 
and  wholesome  food  in  sufficient  quantity. 

There  is  a  severe  form  of  lumbago  which  often  comes 
on  suddenly  during  the  act  of  stooping  to  pick  up  something 
from  the  floor,  or  perhaps  to  pull  on  a  boot.    The  patient,  in  the 
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act  of  stooping  or  rising,  is  suddenly  seized  with  a  severe  pain 
in  the  back,  which  is  aggravated  by  every  attempt  to  assume 
the  erect  posture.  This  sudden  pain  is  probably  caused  by 
cramp  or  the  rupture  of  some  fibres  of  a  muscle  during  the  act 
of  contraction.  It  is  a  well-known  fact,  that  a  muscle  may 
be  torn  across  by  its  own  active  contraction.  The  late  Dr. 
Sibson,  who  was  a  remarkably  fine  muscular  man,  and  much 
given  to  athletic  exercises,  was  one  day  amusing  himself  by 
swinging  a  heavy  wooden  club,  when,  on  stepping  backwards, 
he  had  a  sudden  sensation  of  having  been  sharply  struck  by  a 
stick  on  the  calf  of  the  leg.  The  muscles  of  the  calf  were 
found  to  have  been  extensively  and  deeply  torn  across ;  and 
the  result  was,  that  for  several  weeks  he  had  to  walk  with 
crutches,  while  the  suicidal  muscles  were  undergoing  repair. 
It  is  manifest  that,  short  of  such  extensive  injury  as  this, 
severe  and  prolonged  myalgia  may  result  from  strain  and 
mechanical  tearing  of  over-exercised  muscles  and  tendons. 
There  are  few  persons  who  have  not  had  personal  experience 
of  the  muscular  soreness  which  remains  often  for  days  after  a 
severe  attack  of  cramp.  The  common  exciting  causes  of  cramp 
are  fatigue  and  cold  and  disorders  of  digestion.  An  indi- 
gestible article  of  food,  which  in  one  individual  will  cause  pain 
and  cramp  in  the  stomach,  may  in  another  excite  cramp  in 
one  or  more  muscles,  thus  affording  another  illustration  of 
'  muscular  dyspepsia.' 

Dr.  Hill  Drury  1  has  directed  attention  to  the  wearing  of 
high-heeled  boots  as  a  common  cause  of  backache  in  women. 
These  absurd  boots  necessitate  the  continuous  action  of  the 
muscles  of  the  lower  part  of  the  spine  in  order  to  maintain  the 
proper  balance  and  the  erect  position.  Dr.  Drury  knows  of 
five  cases  cured  by  discontinuing  the  use  of  high-heeled  boots. 

When  the  nutrition  of  the  muscles  has  been  impaired  by 
long  inaction,  the  result  of  confinement  to  bed  by  illness  or  a 
mechanical  injury,  such  as  a  broken  leg,  pains  in  the  back 
and  limbs  often  follow  the  first  attempts  at  exercise  during 
convalescence ;  and  these  pains  usually  continue  with  more  or 
less  severity  until,  by  degrees,  the  muscles  regain  their  normal 
state  of  nutrition  and  vigour.  It  is  often  necessary  to  warn 
1  British  Medical  Journal,  March  26,  1881,  p.  467. 
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those  who  are  attempting  to  strengthen  their  muscles  by  exer- 
cise, that  over-exertion  and  fatigue  tend  rather  to  weaken  than 
to  invigorate  the  muscles. 

Amongst  the  causes  of  muscular  pains,  whether  in  the 
back  or  elsewhere,  exposure  to  cold  and  damp  is,  no  doubt, 
common  and  influential.  A  so-called  stiff  neck  is  often  excited 
by  a  draught  of  cold  air,  and  a  severe  attack  of  lumbago 
has  frequently  been  caused  by  sitting  or  standing  in  damp 
clothes.  For  the  relief  of  this  form  of  myalgia  or  muscular 
rheumatism,  the  diaphoretic  influence  of  a  hot-air  or  Turkish 
bath,  or  of  a  warm-water  bath  followed  by  a  vigorous  rub- 
bing or  shampooing,  is  often  very  efficacious.  Another  useful 
local  remedy  is  an  embrocation  composed  of  equal  parts  of 
linimentum  belladonna  and  linimentum  opii,  either  rubbed 
into  the  skin  over  the  seat  of  pain  or  sprinkled  on  the  rough 
surface  of  piline,  which  is  then  bandaged  over  the  painful  part. 

Aneurysm  of  the  Aorta. — Amongst  the  less  frequent,  but 
more  formidable  causes  of  severe  and  persistent  backache,  is 
pressure  on  the  bodies  of  the  vertebrae  and  the  adjacent  nerves 
by  an  aneurysm  of  the  abdominal  or  of  the  thoracic  aorta. 
In  all  cases  of  severe  pain  in  the  back,  the  possibility  of  aneu- 
rysm should  be  constantly  borne  in  mind,  and  the  signs  care- 
fully investigated.  In  case  of  suspected  abdominal  aneurysm, 
place  the  patient  on  his  back,  with  the  thighs  flexed  towards 
the  abdomen,  and  the  abdominal  muscles  relaxed ;  then  press 
the  ends  of  the  fingers  backwards  towards  the  aorta ;  taking  care 
not  to  mistake  the  merely  nervous  pulsation  which  occurs  in 
excited  states  of  the  circulation,  especially  in  anaemic  women, 
for  the  expansive  pulsation  of  an  aneurysm.  A  soft  blowing 
sound  may  always  be  excited  by  the  pressure  of  the  stethoscope 
on  any  large  artery,  but  in  most  cases  of  abdominal  aneurysm  a 
more  or  less  rough  murmur  is  heard  on  applying  the  stetho- 
scope even  lightly  over  the  pulsating  tumour  ;  and  this  sound, 
being  conducted  through  the  bones,  is  often  distinctly  audible 
at  the  back  over  the  spinous  processes  of  the  corresponding 
vertebrae. 

It  not  unfrequently  happens  that  an  abdominal  aneurysm 
bursts,  and  forms  a  false  aneurysm  behind  the  peritoneum  ; 
and  such  a  tumour,  taking  a  lateral  course  towards  the  loin, 
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may  seem  to  be  so  remote  from  the  aorta  as  to  be  mistaken 
for  a  tumour  of  a  different  kind.  One  such  case,  that  of 
George  V  ,  will  be  found  recorded  at  p.  581. 1 

Aneurysm  of  the  thoracic  aorta  below  the  arch  is,  according 
to  my  experience,  of  less  frequent  occurrence  than  aneurysm 
of  the  abdominal  aorta.  It  is  usually  associated  with  severe 
pain  in  the  back,  resulting  from  the  pressure  of  the  aneurysm 
on  the  vertebrae  and  the  ribs.  In  one  case  which  I  saw,  with 
the  late  Mr.  Lavies,  at  the  Westminster  Prison,  the  physical 
signs  were  dulness  or  percussion  in  the  left  interscapular 
region,  with  an  audible  impulse  and  bellows  sound.  In 
another  case,  seen  many  years  ago,  with  a  since  deceased  rela- 
tive, in  the  Cranbrook  Union  House,  the  aneurysm  had  caused 
absorption  of  the  ribs,  and  formed  a  prominent  pulsating 
tumour  below  the  angle  of  the  left  scapula. 

Cancerous  glands  in  the  abdomen  are  amongst  the  com- 
paratively rare  causes  of  pain  in  the  back.  Within  a  period  of 
three  years  I  have  seen,  in  consultation,  four  cases  of  malignant 
disease,  in  which,  there  having  been  a  pulsating  tumour  in  the 
abdomen,  the  diagnosis  between  cancerous  glands  and  abdo- 
minal aneurysm  was,  in  the  earlier  stages,  by  no  means  easy. 

Case  I. — Mrs.  H  ,  aged  65,  was  seen  with  the  late  Dr. 

Butler,  of  Winchester,  in  July  1878.  There  had  been  constant 
pain  in  the  back  and  in  the  left  loin  and  thigh  since  April. 
The  pain  ivas  ivorse.  after  exercise.  A  pulsating  tumour  was 
felt  at  the  epigastrium,  without  audible  murmur,  but  the 
pulsation  was  heard  over  the  lumbar  spinous  processes. 
There  was  loss  of  flesh,  which  went  on  increasing.  In  Sep- 
tember, a  hard  swelling  was  felt  at  the  umbilicus,  and  another 
in  the  right  groin,  which,  as  Dr.  Butler  in  writing  to  me 
said,  confirmed  the  diagnosis  of  malignant  disease.  She 
died  at  the  end  of  December.  In  the  meantime,  the  liver  had 
become  much  enlarged ;  there  was  some  jaundice,  ascites,  and 
swelling  of  the  legs.  There  was  no  post-?nortem  examination, 
but  the  disease  was  evidently  malignant. 

Case  II. — Mr.  G.  B  ,  aged  38,  seen,  with  Dr.  Hearnden, 

of  Sutton,  and  Mr.  Drake,  of  Brixton,  first  in  September  1878. 

1  For  the  history  of  other  cases  of  abdominal  aneurysm  attended  with  more 
or  less  severe  pain  in  the  back,  see  Chapter  XXXVIII.,  section  iv. 
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In  this  case  there  was  constant  pain  in  the  back,  worse  at 
night.  A  pulsation  was  felt,  and  a  bellows  sound  heard  at  the 
epigastrium,  and  my  first  diagnosis  was  aneurysm ;  but  in 
the* course  of  a  few  weeks  he  rapidly  lost  flesh;  and  when  I 
last  saw  him,  in  March  1879,  he  was  much  emaciated.  He 
had  been  jaundiced  for  some  weeks  ;  there  was  ascites  and 
some  swelling  of  the  legs.  He  died  in  April.  There  was  no 
inspection,  but  it  was  undoubtedly  a  case  of  malignant 
disease. 

Case  III.— Mrs.  H  ,  aged  67,  seen  with  Mr.  Holberton, 

of  Hampton,  in  September  1878.  There  had  been  pain  in 
the  epigastrium  and  back  for  three  months,  uninfluenced 
by  food ;  also  loss  of  flesh  and  strength.  There  was  a  diffuse 
pulsation  in  the  epigastrium  without  audible  murmur.  She 
continued  to  lose  flesh  and  strength,  the  pain  in  the  back 
continued,  and  towards  the  end,  there  was  vomiting.  There 
was  no  inspection,  but  Mr.  Holberton  wrote  to  me  that  latterly 
he  believed  that  both  the  stomach  and  the  liver  became  in- 
volved in  the  malignant  disease..   She  died  in  March  1879. 

Case  IV.— Mr.  J.  T.  A  ,  aged  31,  seen  with  Mr.  James 

Connor,  of  Battersea,  on  April  4  and  30,  1879.  Had  pain  in 
the  back — ivorse  at  night — since  January.  The  pain  was  not 
made  worse  by  food,  or  by  exercise.  He  was  pale,  and  had 
lost  flesh  considerably.  A  pulsating  tumour  was  felt  in  the 
epigastrium,  and  a  blowing  murmur  was  heard.  He  continued 
to  lose  flesh  and  strength,  and  died  on  October  5.  A  large 
mass  of  cancerous  glands  was  found  '  behind  and  below  the 
stomach,  and  in  front  of  the  aorta,'  as  I  learn  from  my  friend 
Mr.  Connor,  who  made  the  post-mortem  examination. 

In  all  these  cases,  it  will  be  seen  that  pain  in  the  back  was 
a  constant  symptom.  In  all  there  was  a  pulsating  tumour  at 
the  epigastrium  ;  in  two  there  was  an  audible  murmur,  while 
in  the  others  no  murmur  was  heard,  though  in  one  of  these 
the  sound  of  pulsation  was  conducted  through  the  vertebrae  to 
the  back.  It  is  remarkable  that  in  two  cases  the  pain  was 
more  severe  at  night,  and  in  only  one  was  it  spoken  of  as 
made  worse  by  exercise.  The  pain  of  abdominal  aneurysm  is 
usually  relieved  by  rest  in  the  recumbent  posture,  and  aggra- 
vated by  exercise.    In  all  the  cases  there  was  a  more  or  less 
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rapid  loss  of  flesh  and  strength,  and  death  within  a  period  of 
nine  months  from  the  commencement  of  the  symptoms. 

The  persistent  backache  and  epigastric  pulsation  are 
common  to  cases  of  abdominal  cancer  and  aneurysm.  In  the 
former  a  blowing  murmur  is  less  common  than  in  the  latter. 
One  main  difference  between  the  two  diseases  consists  in  the 
evidence  of  serious  constitutional  disorder,  with  progressive 
emaciation,  and  death  within  a  year  from  the  onset  of  ma- 
lignant disease. 

Disease  of  the  kidneys,  although  a  less  frequent  cause  of 
pain  in  the  back  than  is  generally  supposed,  is  a  not  uncommon 
cause  of  more  or  less  severe  pain  in  one  or  both  loins.  The 
forms  of  kidney  disease  which  are  the  most  frequent  causes  of 
lumbar  pain  are  calculus  in  the  kidney,  but  especially  in  the 
ureter;  malignant  or  scrofulous  disease  with  enlargement  of  the 
gland ;  acute  congestive  forms  of  Bright's  disease ;  temporary 
blocking  of  the  ureter  by  a  blood-clot  in  cases  of  renal  haemor- 
rhage ;  distension  and  dilatation  of  the  pelvis  of  the  kidney 
resulting  from  retention  of  urine,  whether  caused  by  stricture 
of  the  urethra,  enlargement  of  the  prostate,  or  paralysis  or 
other  morbid  condition  of  the  bladder.  In  some  gouty  and 
dyspeptic  subjects,  nephralgia  appears  to  result  from  the 
highly  acid  and  irritating  quality  of  the  urine.  Lastly,  I  have 
seen  a  considerable  number  of  cases  in  which  the  dragging  of 
a  misplaced,  moveable  kidney  upon  its  attachments  has  caused 
severe  pain  in  the  back.  I  do  not  propose  now  to  discuss  the 
diagnosis  of  the  various  forms  of  kidney  disease  to  which  I 
have  here  referred.    (See  Chapters  XLV.,  XL VII.,  and  XL VIII. 

Gastric  Ulcer. — It  may  be  well  to  mention  in  passing  that 
the  pain  of  simple  ulcer  of  the  stomach  is  usually  felt  not 
only  at  the  seat  of  the  ulcer,  which  is  generally  at  the  lesser 
curvature  or  in  the  posterior  wall  of  the  stomach,  but  it  is  also 
referred  to  the  corresponding  spot  at  the  back.  This  is  an 
example  of  a  referred  or  reflected  pain. 

Uterine  Disease  and  Displacement. — Amongst  the  common 
causes  of  backache  in  females  are  certain  morbid  conditions 
and  displacements  of  the  uterus,  the  diagnosis  of  which  is 
important,  inasmuch  as  many  of  them  admit  of  much  relief 
by  suitable  treatment.    As  this  is  a  special  subject  of  which 
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I  have  little  practical  knowledge,  I  dismiss  it  with  this  brief 
reference. 

Disease  of  the  Bones  of  the  Spine,  and  of  the  Spinal  Cord. — 
Amongst  the  most  serious  forms  of  pain  in  the  back  are  those 
which  result  from  disease  of  the  bony  column,  or  of  the  spinal 
cord,  or  its  membranes.  The  most  common  form  of  disease 
of  the  vertebral  is  the  strumous,  with  angular  curvature,  and 
often  with  lumbar  or  psoas  abscess.  The  bones  of  the  spine, 
too,  are  sometimes  the  seat  of  malignant  disease.  The  spinal 
cord  and  its  membranes  may  become  secondarily  implicated 
in  cases  of  primary  disease  or  injury  of  their  bony  sheath,  but 
more  frequently  disease  of  the  cord  and  its  coverings  is  un- 
connected with  disease  of  the  vertebrae.  In  cases  of  spinal 
meningitis,  there  is,  as  a  rule,  more  pain  in  the  back  than 
when  the  substance  of  the  cord  is  alone  affected.  The  pain  is 
usually  increased  by  movement,  by  percussion  on  the  spine 
over  the  seat  of  disease,  and  by  hot  applications  to  the  surface. 
The  pain  is  often  referred  to  the  extremities  of  the  nerves 
which  pass  out  from  the  part  affected,  and  is  commonly  asso- 
ciated with  numbness,  a  sense  of  tingling,  and  other  perverted 
sensations.  A  sense  of  constriction  across  the  chest  is  a  frequent 
symptom.  There  is  often  spasmodic  twitching  of  the  muscles  ; 
and  in  proportion  to  the  affection  of  the  substance  of  the  cord 
is  the  frequency  of  paralysis  (paraplegia)  affecting  the  parts 
below  the  seat  of  disease,  and  implicating  not  only  the  volun- 
tary muscles,  but  also  those  of  the  bladder  and  rectum,  with 
resulting  retention  or  incontinence  of  urine  and  fasces. 

Disease  of  the  spinal  cord  itself  is  usually  attended  with 
less  pain  than  when  the  membranes  are  the  seat  of  disease. 
Inflammation  of  the  substance  of  the  cord  (myelitis)  may 
quickly  result  in  paraplegia,  with  little  or  no  local  pain  in 
the  back.  In  some  cases  of  spinal  hemorrhage,  too,  paralysis 
below  the  seat  of  pressure  has  been  associated  with  little  or 
no  pain ;  while,  in  others,  more  or  less  severe  dorsal  pain  has 
marked  the  onset  of  the  haemorrhage. 

Pressure  on  the  spinal  cord  by  a  tumour,  fibrous,  strumous, 
or  cancerous,  has  often  been  associated  with  severe  pain  in 
the  back.    In  a  case  recorded  by  Mr.  Shaw,1  paraplegia  was 

1  Pathological  Transactions,  vol.  ii.  p.  24. 


5J8  BACKACHE  [oHAPi 

caused  by  two  scrofulous  tumours  occupying  the  interior  and 
lower  part  of  the  spinal  cord,  and  invested  on  all  sides  by  a 
thin  layer  of  medullary  matter.  In  that  case,  the  pain  in  the 
lumbar  region  was  so  severe  that  the  symptoms  were  supposed 
to  result  from  caries  of  the  vertebrae ;  and  the  more  so,  as 
there  was  a  slight  projection  of  one  of  the  lumbar  spinous 
processes. 

The  pain  resulting  from  a  tumour  pressing  on  the  spinal 
cord  is  very  variable.  In  one  case  quoted  by  Dr.  Abercrombie, 
the  first  symptom  was  neuralgic  pain  in  the  arm,  which  dimin- 
ished as  paralysis  came  on;  in  another  case,  the  patient 
had  sciatic  pain  extending  to  the  toes.  Mostly  the  pain  is 
referred  to  the  back,  and  indicates  the  seat  of  the  disease ; 
thence  it  radiates  in  the  direction  of  the  nerves  whose  roots 
are  invaded.  When  there  is  no  actual  pain,  there  may  be 
modifications  of  sensation,  such  as  a  sense  of  coldness  or  heat, 
or  sudden  alternations  of  these ;  numbness  and  pricking,  or 
formication.  Next  in  frequency  to  pain  are  muscular  con- 
tractions in  the  affected  limbs,  followed  in  some  cases  by  rigid 
flexion  of  a  limb,  and  attended  by  a  great  susceptibility  to  the 
excito-motor  stimulus,  and,  in  a  yet  further  stage,  by  complete 
paralysis.  In  short,  the  effect  of  moderate  pressure  on  the 
cord  is  to  cause  spasm  and  neuralgia,  passing  on,  with  increase 
of  the  lesion,  to  paralysis  and  complete  anaesthesia. 

I  scarcely  need  warn  you  to  be  vigilant  and  careful  not  to 
mistake  any  of  these  formidable  diseases  of  the  spinal  cord 
and  its  membranes  for  the  muscular  and  rheumatic  affections 
to  which  I  referred  in  the  earlier  part  of  this  lecture. 

There  is  an  acute  and  transient  form  of  backache  which 
probably  has  its  seat  in  the  spinal  cord.  I  allude  to  the  pain 
in  the  back  which  occurs  at  the  commencement  of  many  acute 
diseases,  especially  the  febrile  exanthemata,  and  which  is  usu- 
ally much  complained  of  during  the  initiatory  fever  of  small- 
pox. In  some  cases  which  have  proved  to  be  nothing  more 
serious  than  febrile  catarrh,  the  initiatory  backache  has  been  so 
severe  as  to  excite  a  suspicion  of  incipient  small-pox.1 

1  See  Chapter  X.  for  the  suggested  cause  of  this  pain. 
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CHAPTEE  XL. 

CLINICAL    LECTURE    ON    ELEMATEMESIS  AND   PERFORATING  ULCER 

OF  THE  STOMACH.1 

A  Case  of  Haamatemesis  from  Gastric  Ulcer— Treatment  of  Haemorrhage— 
Treatment  of  Perforation— One  Case  of  Perforation  successfully  treated— 
Question  of  Surgical  Treatment  in  such  Cases— Chief  Diagnostic  Signs  of 
Ulcer  and  of  Perforation— The  Perforating  Ulcers  are  generally  in  the 
Anterior  Wall  or  on  the  Lesser  Curvature— The  Symptoms  of  Duodenal 
Ulcer— Case  of  Perforating  Duodenal  Ulcer. 

I  wish  to  direct  your  attention  to  a  case  of  haematemesis 
recently  admitted  into  the  hospital,  and  I  will  give  you  a  history 
of  the  case,  condensed  from  the  more  detailed  report  which 
has  been  drawn  up  by  my  clinical  clerk,  Mr.  Mayo. 

Sarah  D  ,  aged  28,  a  maid-servant,  was  admitted  into 

Twining  ward  on  February  3,  1870.  She  said  that,  for  three 
months  before  her  admission,  she  had  suffered  from  pain  in 
the  right  side,  loss  of  appetite,  and  lowness  of  spirits.  The 
catamenia  had  been  quite  regular.  On  January  30  she  twice 
fainted,  without  apparent  cause ;  and  on  each  occasion,  just 
as  she  was  recovering  consciousness,  she  vomited  a  large 
quantity  of  black  blood — she  says,  as  much  as  a  pint  each 
time.  She  went  to  bed  for  the  remainder  of  the  day.  The 
next  day  she  got  up ;  and,  having  taken  some  gruel  and  beef- 
tea,  in  the  course  of  the  morning  she  again  fainted,  and  a 
third  time  she  vomited  a  large  quantity  of  blood — '  about  half 
a  basinful.'  On  February  1  she  again  fainted  twice  ;  and 
each  time  the  faintness  was  succeeded  by  vomiting  of  blood. 

On  admission  she  had  a  very  anaemic  appearance,  the  lips 
and  the  tongue  being  quite  pallid.  She  complained  of  a  con- 
stant thumping  in  her  head ;  a  feeling  of  sickness ;  a  bitter 

1  British  Medical  Journal,  March  2fi,  1870. 


600  ULCEB  OF  THE  STOMACH  [chap. 

taste  in  the  mouth ;  pain  and  tenderness  in  the  right  hypo- 
chondriac, but  not  in  the  epigastric  region.  The  tongue  was 
covered  with  a  yellowish  fur.  Pulse  100,  very  small  and 
feeble.  A  soft  systolic  blowing  was  heard  over  the  base  of  the 
heart.    The  urine  was  normal. 

She  was  placed  upon  milk  diet.  On  the  4th— the  day 
after  her  admission— she  vomited  once,  but  brought  up  no 
blood.  On  the  5th  she  twice  vomited  about  a  table-spoonful  of 
blood.  She  was  then  ordered  to  take  ten  grains  of  tannic  acid 
in  water  every  four  hours;  to  have  no  food  by  the  mouth, 
but,  in  place  of  it,  an  injection  of  beef-tea,  egg,  and  brandy, 
every  two  hours.  On  the  7th  there  had  been  no  return  of  sick- 
ness. A  stool  was  passed  in  the  morning  containing  no  blood. 
After  six  doses  of  the  medicine  had  been  taken  it  was  discon- 
tinued, on  account  of  its  exciting  nausea.  She  had  no  food 
by  the  mouth.  The  nutritive  enemata  were  continued.  On 
the  9th  there  had  been  no  return  of  the  sickness,  but  she  was 
thirsty,  and  wanted  food.  She  was  ordered  to  take  some  iced 
water  and  milk,  and  cold  beef-tea ;  three  grains  of  sulphate  of 
iron  in  two  pills,  with  extract  of  gentian  and  ginger,  three 
times  a  day ;  the  enemata  to  be  discontinued.  On  the  10th 
she  vomited  after  eating  an  orange  which  had  been  surrep- 
titiously obtained,  but  no  blood  appeared.  On  the  15th  she 
had  fish  and  potatoes  for  dinner  ;  on  the  16th,  a  chop.  Since 
then  she  has  gradually  returned  to  the  ordinary  meat  diet. 
There  has  been  no  return  of  the  bleeding.  She  continues  the 
iron  pills,  and  she  is  rapidly  recovering  her  lost  strength  and 
colour. 

Now,  in  this  case  there  can  be  no  doubt  that  the  stomach 
was  the  source  of  the  bleeding.  In  cases  of  haemorrhage  from 
the  stomach  it  not  unfrequently  happens,  as  in  this  case,  that, 
while  a  copious  bleeding  is  going  on  internally,  the  patient 
faints  and  loses  consciousness,  and  may  actually  appear  to 
be  dying  before  any  blood  is  expelled  by  vomiting.  In  some 
cases  no  vomiting  occurs ;  the  blood  passes  into  the  bowels  ; 
and  a  patient  who  has  become  rapidly  exhausted  and  anaemic 
is  found  to  be  passing  blood  by  stool.  If,  in  the  history  of  an 
attack  of  haemorrhage,  you  learn  that  the  patient  fainted 
before  any  blood  appeared  externally,  and  then  that  black  and 
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perhaps  clotted  blood  was  vomited,  you  may  conclude  that  the 
blood  came  from  the  stomach.  In  this  respect  there  is  a 
marked  contrast  between  gastric  and  pulmonary  haemorrhage. 
Bleeding  into  the  air-passages  immediately  excites  coughing. 
The  blood  begins  to  be  expectorated  as  soon  as  it  escapes  from 
the  vessels.  It  is  generally  florid  and  frothy ;  and  it  some- 
times happens  that  the  first  appearance  of  the  blood  so  alarms 
a  nervous  patient  as  to  cause  faintness,  when  the  mere  loss  of 
blood  has  been  quite  inconsiderable. 

That  the  cause  of  the  haemorrhage  in  our  patient  is  a 
simple  gastric  ulcer  is  highly  probable,  although  some  of  the 
symptoms  of  that  disease  were  wanting.  In  particular,  it  is 
to  be  observed  that  the  pain,  which  was  referred  to  the  right 
side,  had  not  been  increased  by  taking  food.  She  had  not 
been  troubled  with  water-brash,  or  with  vomiting,  before  the 
occurrence  of  the  haematemesis.  There  is  no  evidence  of 
impeded  circulation  through  the  liver  or  the  heart ;  the  soft 
systolic  blowing  over  the  base  is  doubtless  anaemic  ;  the  cata- 
menia  have  appeared  regularly ;  and  there  can  be  little  doubt 
that  a  gastric  ulcer  is  the  source  of  the  bleeding. 

Now  I  wish  to  direct  your  attention  particularly  to  the 
treatment  of  the  two  most  serious  and  alarming  accidents  of 
gastric  ulcer — I  mean  haemorrhage  and  perforation. 

In  the  treatment  of  haemorrhage  absolute  rest  in  bed  is 
essential.  Then,  while  the  tendency  to  bleeding  continues,  no 
food  should  be  introduced  into  the  stomach ;  but  the  patient 
should  be  sustained  by  nutritive  enemata.  The  introduction 
of  food  into  the  stomach  excites  an  increased  afflux  of  blood  to 
the  organ.  This  alone  may  cause  a  return  of  the  bleeding ; 
and  with  the  increased  supply  of  blood  there  is  a  copious  secre- 
tion of  gastric  juice,  which,  coming  in  contact  with  the  ulcer, 
may  dissolve  the  recently  formed  coagula  that  had  plugged 
the  bleeding  vessels.  The  bleeding  patient,  therefore,  should 
lie  still,  sip  iced  water,  and  be  fed  by  the  rectum.  The  most 
useful  styptics  in  these  cases  are — tannic  acid  in  ten-grain 
doses,  tincture  of  perchloride  of  iron  in  twenty-minim  doses, 
or  oil  of  turpentine  in  twenty-minim  doses.  Each  of  these 
medicines  I  have  seen  speedily  arrest  the  bleeding  in  different 
cases.   In  the  present  case  the  tannic  acid  excited  nausea,  and 
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it  was  discontinued.  In  any  case,  I  believe  that  the  exclusion 
of  food  from  the  bleeding  stomach  is  of  more  importance  than 
the  administration  of  medicine ;  yet  I  should  always  give  one 
or  other  of  the  styptics  that  I  have  mentioned,  if  the  bleeding 
continue  in  spite  of  abstinence  and  iced  water.  When  the 
bleeding  has  ceased,  liquid  food  may  gradually  and  cautiously 
be  given  by  the  stomach ;  then  solids  ;  and,  lastly,  iron  is  a 
most  valuable  restorative  tonic. 

In  the  treatment  of  perforation  of  the  stomach,  the  neces- 
sity for  keeping  the  stomach  free,  not  only  from  food,  but  from 
medicine,  is  absolute.  This  accident  is  generally  fatal,  and 
more  rapidly  so  when,  as  very  frequently  happens,  the  per- 
foration occurs  soon  after  a  full  meal ;  but  there  are  on  record 
a  few  cases  in  which  a  patient  has  recovered  after  symptoms 
of  perforation  had  occurred.  One  such  case  has  been  published 
by  the  late  Dr.  Hughes  in  the  Guy's  Hospital  Reports  (1846), 
and  one  case  occurred  in  my  own  practice. 

On  Christmas  Eve,  1863,  I  saw,  in  consultation  with  Mr. 

Henry  Lee,  Mrs.  T  ,  aged  40.    About  two  hours  before 

she  had  been  seized  suddenly  in  the  street  with  severe  pain, 
rapidly  extending  over  the  whole  abdomen.  She  felt  faint  and 
vomited,  and  had  to  be  taken  home  in  a  cab.  When  I  saw 
her  she  had  excessive  pain  and  tenderness  over  the  whole  abdo- 
men, the  pain  being  much  increased  by  pressure,  and  by  any 
movement  of  the  body.  The  pulse  was  rapid  and  feeble  and 
the  skin  cold.  I  learnt  that  for  several  months  past  she  had 
suffered  from  pain  in  the  region  of  the  stomach,  increased  by 
taking  food.  She  had  frequent  acid  eructations,  for  which  she 
was  in  the  habit  of  taking  calcined  magnesia ;  and,  about  three 
months  before,  she  had  on  one  occasion  vomited  a  large  quan- 
tity of  blood.  Here  there  was  a  distinct  history  of  chronic 
gastric  ulcer  ;  and  now  the  symptoms  pointed  clearly  to  perfora- 
tion and  consequent  peritonitis.  Acting  upon  that  view  of  the 
case,  we  prescribed  every  two  hours  an  enema  consisting  of  half 
a  pint  of  beef-tea,  half  an  ounce  of  brandy,  and  fifteen  minims 
of  laudanum ;  by  the  mouth,  only  an  occasional  dessert- 
spoonful of  water  or  barley  water  to  allay  thirst;  perfect 
quietude  in  bed ;  hot  fomentations  to  the  abdomen.  Under 
this  treatment  the  symptoms  gradually  subsided.    As  the 
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pain  abated,  the  laudanum  was  discontinued ;  but  she  was  fed 
entirely  by  the  rectum  for  nearly  three  weeks.  She  then 
began  to  take  by  the  stomach  small  quantities  of  bread  and 
milk,  beef- tea,  and  arrowroot.  For  the  first  two  or  three  days 
of  feeding  by  the  stomach,  the  food  was  rejected  by  vomiting ; 
but  this  soon  subsided,  and  she  steadily  regained  strength. 
She  called  at  my  house  on  February  19,  1864.  She  was  then 
quite  convalescent ;  but  she  had  an  anaemic  appearance,  and 
still  complained  of  her  old  dyspeptic  symptoms.  I  have  not 
since  seen  or  heard  of  her. 

In  this  case,  recovery  having  taken  place,  it  is,  of  course, 
not  certain  that  there  had  been  perforation  of  the  stomach. 
The  history,  however,  leaves  very  little  room  for  doubt.  This, 
at  any  rate,  is  certain :  that  the  only  chance  of  recovery  from 
perforation  of  the  stomach  is  afforded  by  giving  both  food  and 
medicine  by  the  rectum,  and  excluding  both  from  the  stomach 
until  the  aperture  has  been  firmly  closed. 

Many  years  ago,  on  post-mortem  examination  of  a  case  of 
perforating  ulcer  of  the  stomach,  I  found  that  a  large  pill  had 
passed  through  the  perforation  into  the  cavity  of  the  peri- 
toneum. There  can  be  little  doubt  that  much  food  and  irri- 
tating physic  has  often  taken  the  same  course  in  similar  cases. 
Let  us  be  careful  to  avoid  a  practice  that  of  necessity  must 
aggravate  the  patient's  pain  and  peril. 

Postscript. 

Since  the  preceding  lecture  was  published  abdominal  sur- 
gery has  made  great  progress,  and  there  is  now  reason  to 
hope  that,  in  some  cases  of  perforation  of  the  stomach,  life 
may  be  saved  by  prompt  surgical  interference.1  Two  years 
ago,  at  a  meeting  of  the  Eoyal  Medical  and  Chirurgical 
Society,  over  which  I  had  the  honour  to  preside,  papers  were 
read  by  Mr.  Treves  and  Mr.  Howard  Marsh 2  on  the  successful 
treatment  of  acute  peritonitis  by  abdominal  section.  In  the 
course  of  the  discussion  I  asked  if  surgeons  could  not  come 

1  See  ante,  p.  139. 

2  Proceedings  of  the  Royal  Medical  and  Chirurgical  Society,  March  10, 1885, 
and  Med.-Chir.  Transactions,  vol.  Ixviii. 
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to  the  rescue,  in  cases  of  perforation  of  the  stomach.  After 
the  publication  of  the  discussion,  I  received  from  Mr.  Nelson 
C.  Dobson,  of  Clifton,  a  paper  entitled  '  Abdominal  Section  in 
Perforating  Ulcer  of  the  Stomach.'  This  paper  had  been  pub- 
lished the  previous  year  in  the  Bristol  Med.-Chir.  Journal, 
and  Mr.  Dobson  therein  gives  good  reasons  for  his  belief  that 
surgical  interference  may,  sometimes  at  least,  be  successful  in 
cases  of  perforating  ulcer  of  the  stomach.  Now  it  is  obvious 
that  since,  in  cases  of  this  kind,  death  usually  occurs  in  from 
eighteen  to  thirty  hours  from  the  onset  of  the  symptoms  of 
perforation,  surgical  treatment,  to  be  successful,  must  be 
resorted  to  with  the  least  possible  delay.  The  question  of 
diagnosis,  then,  is  one  of  primary  importance.  The  previous 
history  is  an  important  aid  in  the  formation  of  a  diagnosis. 
The  symptoms  which  are  commonly  present  in  cases  of  simple 
ulcer  of  the  stomach  are  pain  and  soreness  of  the  stomach, 
almost  always  brought  on  or  increased  by  food,  continuing  for 
many  weeks  or  months,  with  occasional  sour  eructations  and 
occasional  vomiting,  but  without  much  constitutional  disturb- 
ance. If  to  these  symptoms  be  added  profuse  vomiting  of  blood, 
the  existence  of  gastric  ulcer  may  be  inferred  with  almost 
absolute  certainty.  Some  of  these  symptoms,  however,  the 
hsematemesis  especially,  may  not  have  occurred  before  the 
ulcer  has  perforated  the  coats  of  the  stomach. 

The  synrptoms  which  directly  result  from  perforation  are 
sudden  agonising  pain  at  the  epigastrum,  coming  on  usually 
soon  after  a  meal,  and  rapidly  spreading  over  the  whole  ab- 
domen, a  quick  and  feeble  pulse,  and  a  cold  and  clammy  skin. 
The  state  of  collapse  hourly  increases,  and  speedily  ends  in 
death. 

Now,  there  is  one  anatomical  fact  in  the  history  of  per- 
forating ulcer,  mentioned  by  Dr.  George  Budd,1  which  is  favour- 
able for  surgical  treatment — namely,  that  perforation  is  most 
common  when  the  ulcer  is  situated  either  on  the  anterior  wall 
of  the  stomach  or  along  its  lesser  curvature,  where,  of  course, 
the  aperture  is  more  accessible  through  the  abdominal  wall. 
It  fortunately  happens  that  an  ulcer  on  the  posterior  wall  very 
commonly  leads  to  the  formation  of  adhesions  between  the 

1  Diseases  of  the  Stomach,  p.  127. 
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CHAPTER  XLI. 

ON  CASES  OF  EFFUSION  INTO  THE  PEKITONEUM,  ANALOGOUS  TO 
CASES  OF  LATENT  PLEURISY.1 

Effusion  into  the  Peritoneum  cured  by  a  Single  Tapping — Ascites  cured  by 
Diuretics— Effusion  into  the  Peritoneum  and  both  Pleura  with  Albuminuria 
—These  Cases  analogous  to  Latent  Pleurisy — Two  Cases  recorded  by  Mr. 
Meade — Sir  Thomas  Watson's  Description. 

There  is  a  class  of  cases  of  serous  effusion  into  the  cavity  of 
the  peritoneum  which  are  but  little  noticed  by  writers  on  the 
practice  of  medicine.  During  the  last  nine  months  the  fol- 
lowing three  cases  have  come  under  my  observation.2 

Case  I. — Mary  D  ,  aged  51,  was  admitted  on  October  28, 

1875.  She  was  married,  had  had  three  children  and  five  mis- 
carriages. She  menstruated  regularly  up  to  last  July;  she 
then  caught  cold  whilst  menstruating.  This  was  followed  by 
pain  in  the  lower  part  of  the  abdomen,  and  soon  by  swelling, 
which  rather  rapidly  increased.  Her  habits  had  been  active 
and  strictly  temperate.  She  was  in  good  health  before  the 
commencement  of  the  present  illness. 

On  admission  the  abdomen  was  much  distended,  resonant 
on  percussion  at  the  upper  and  anterior  part,  dull  in  the 
flanks;  fluctuation  was  very  distinct.  The  breathing  was 
impeded  and  difficult,  especially  in  the  recumbent  posture. 
The  cardiac  and  pulmonary  sounds  were  normal ;  the  liver,  so 
far  as  could  be  ascertained,  of  normal  size.  She  had  lost  flesh 
since  her  illness,  but  she  had  not  a  jaundiced  or  a  cachectic 
appearance.    The  urine  was  normal ;  pulse,  104  ;  temper a- 

1  British  Medical  Journal,  September  16,  1876. 

2  A  fourth  case,  of  which  I  gave  some  particulars  in  my  original  paper, 
proved  to  be  one  of  tubercular  peritonitis,  and  is  therefore  not  included  in  the 
present  series. 
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ture,  98°.  She  was  ordered,  as  a  diuretic,  half  a  drachm  of 
potassium  acetate  and  ten  minims  of  tincture  of  digitalis  three 
times  a  day.  A  fortnight  after  her  admission  her  condition 
remained  unchanged ;  and,  at  my  request,  my  colleague  the 
late  Mr.  Eoyes  Bell  tapped  her,  and  drew  off  204  ounces  of  dark 
straw-coloured  serum.  She  expressed  herself  much  relieved. 
There  was  no  pain  or  tenderness  after  the  operation.  There 
was  no  return  of  the  swelling,  and  she  was  discharged  cured 
on  November  30. 

Case  II.— Mr.  G  ,  aged  about  50,  a  verger  of  St.  Paul's 

Cathedral,  was  seen  by  me  twice,  on  November  11  and  19, 
1875,  in  consultation  with  my  friend  Mr.  Holding.  The 
patient's  habits  had  always  been  regular  and  strictly  tempe- 
rate. About  six  weeks  before  I  saw  him  he  began  to  have 
some  tenderness  of  the  abdomen ;  and  this  was  soon  followed 
by  an  enlargement  which  had  steadily  increased.  At  the  time 
of  my  first  visit  the  abdomen  was  much  distended  and  fluc- 
tuating, but  not  painful  or  tender.  There  was  no  evidence  of 
cardiac,  pulmonary,  or  hepatic  disease.  The  urine  was  nor- 
mal. We  agreed  to  give  the  following  diuretic: — ft  Potassii 
iodidi,  3j. ;  potassii  acetatis,  3ss. ;  tinct.  scillse,  31J . ;  syrupi 
zingiberis,  3}. ;  aquse  ad  3vj.  M.  A  tablespoonful  in  water 
three  times  a  day. 

I  afterwards  learnt  from  Mr.  Holding  that,  under  the 
influence  of  the  diuretic,  which  the  patient  continued  to  take 
until  January  6,  the  urine  had  increased  in  quantity,  while 
the  abdominal  swelling  had  steadily  decreased;  and  the  reco- 
very had  been  complete.  I  have  since  seen  him  in  the  active 
discharge  of  his  duties  in  the  cathedral,  and  apparently  in 
good  health,  as,  indeed,  he  assured  me  that  he  was. 

Case  III. — Edmund  F  ,  aged  20,  was  admitted  into 

Craven  ward  on  March  25.  He  is  a  wood-turner,  with  a  good 
family  history.  About  March  1  he  began  to  feel  weak,  so  that 
he  could  scarcely  walk  home  after  his  day's  work.  Soon  he 
had  a  sensation  as  of  something  rolling  about  in  his  belly, 
which  was  beginning  to  enlarge,  but  was  not  painful.  He  was 
not  aware  of  any  exposure  to  cold. 

On  his  admission  he  had  an  anaemic  appearance.  The 
abdomen  was  enlarged,  the  measurement  round  the  umbilicus 
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being  thirty  inches.  The  anterior  part  of  the  abdomen  was 
resonant;  the  flanks  were  dull,  with  distinct  fluctuation. 
There  was  the  normal  extent  of  percussion  dulness  over  the 
liver  ;  no  tenderness  on  pressure  over  the  abdomen.  There 
was  dulness  on  percussion,  with  feeble  respiratory  sound,  as 
high  as  the  angle  of  the  left  scapula.  The  cardiac  sounds 
were  normal.  The  urine  was  acid,  specific  gravity  1020,  of 
normal  colour,  and  free  from  albumen.  Temperature,  101° 
He  was  ordered :  Potassii  iodidi,  gr.  iij. ;  infusi  quassias,  ^j.  ; 
three  times  a  day. 

March  30. — There  were  dulness  on  percussion  and  feeble 
respiratory  sounds  over  the  right  base,  but  not  to  the  same 
extent  as  on  the  left  side. 

April  3.— The  measurement  of  the  abdomen  had  increased 
to  thirty-one  inches,  and  there  was  slight  tenderness  on  pres- 
sure. He  was  ordered  a  wet  pack  daily,  and  to  add  to  each 
dose  of  the  mixture  half  a  drachm  of  potassium  acetate. 

April  6. — He  sweated  profusely  at  night.  The  temperature 
had  ranged  from  98°*  2  in  the  morning  to  104°- 2  in  the  even- 
ing.   He  was  ordered  to  discontinue  the  packing. 

April  10. — The  signs  of  effusion  into  the  chest  and  abdomen 
remained  the  same.  He  was  ordered  two  drachms  of  cod- 
liver  oil  three  times  a  day,  and  the  following  draught  twice 
daily  :  —  H  Quininse  sulphatis,  gr.  ij. ;  acidi  sulphurici  diluti, 
tn,v. ;  aquse  Ij. 

April  27. — The  urine  now  contained  a  small  amount  of 
albumen  (one  in  twenty). 

May  1. — The  albumen  had  increased  to  one  in  four,  and 
contained  small  hyaline  casts,  some  of  which  contained  leuco- 
cytes. He  was  ordered  to  have  a  diet  of  milk  exclusively. 
The  fluid  gradually  disappeared  from  the  pleurae  and  peri- 
toneum. There  was  for  some  days  a  friction  sound  near  the 
angle  of  the  left  scapula,  but  ultimately  the  chest  sounds 
became  quite  normal.  His  general  health  improved.  The 
albumen  gradually  diminished,  but  a  slight  trace  remained 
when  he  left  the  hospital  on  July  14.  For  about  a  month 
before  he  left  the  hospital  he  was  allowed  fish  and  mutton  in 
addition  to  the  milk  diet. 

The  cases  of  serous  effusion  into  the  peritoneum  which  I 


XLI<]  MB.  MEADE'S  CASES  009 

have  here  briefly  recorded  appear  to  me  to  be  analogous  to 
cases  of  so-called  '  latent  pleurisy,'  in  which  a  copious  pleuritic 
effusion  is  often  found  unassociated  with  pain  or  febrile  dis- 
turbance. Case  III.  is  the  only  one  in  which  there  was  eleva- 
tion of  temperature,  and  that  case  was  complicated,  not  only 
with  a  simultaneous  effusion  into  the  peritoneum  and  into 
both  pleur£e,  but  also  with  the  subsequent  occurrence  of  albu- 
minuria. It  is  probable  that  the  serous  effusions  and  the 
albuminuria  were  all  results  of  some  temporary  blood-contami- 
nation, consequent,  perhaps,  on  a  partial  suppression  of  the 
cutaneous  secretion. 

Obviously  it  is  of  importance,  with  reference  both  to  pro- 
gnosis and  treatment,  to  distinguish  these  cases  of  sub-inflam- 
matory effusion  into  the  peritoneum,  the  result,  apparently,  of 
a  chill,  from  the  much  more  intractable  cases  of  ascites 
consequent  on  cirrhosis  of  the  liver.  It  is  also  important  to 
distinguish  them  from  cases  of  tubercular  peritonitis. 

The  British  Medical  Journal  of  September  23 — the  week 
after  the  publication  of  the  preceding  communication — con- 
tains a  paper  which  had  been  read  before  the  annual  meet- 
ing of  the  Yorkshire  branch  of  the  Association  by  Mr.  E.  H. 
Meade,  of  Bradford.  Mr.  Meade's  communication  is  entitled 
On  some  Forms  of  Idiopathic  Peritonitis ;  and  that  he  is  refer- 
ring to  the  same  class  of  cases  as  those  which  I  have  recorded 
is  evident  from  the  following  opening  paragraph,  in  which  the 
resemblance  to  cases  of  latent  pleurisy  is  mentioned  in  terms 
almost  identical  with  those  which  I  had  employed.  Mr.  Meade 
says : — 

'  Peritonitis  is  so  frequently  traumatic  in  its  origin,  or 
comes  on  during  the  course  of  other  diseases,  that  its  existence 
as  a  primary  affection,  like  pleurisy,  is  often  ignored,  or  very 
briefly  alluded  to  by  most  authors.  The  peculiar  form  of 
peritonitis  to  which  I  wish  to  call  attention  mostly  arises 
from  cold ;  it  is  generally  subacute,  and  sometimes  latent  in 
its  character,  and  speedily  causes  effusion  of  serum  into  the 
abdominal  cavity.  This  complaint  often  bears  a  great  re- 
semblance to  the  latent  forms  of  pleurisy  not  uncommon  in 
children  and  young  persons;  in  which,  after  exposure  to  cold 
or  damp,  the  patient  complains  of  slight  pain  in  one  side, 
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followed  by  shortness  of  breathing ;  and,  upon  examination, 
one  pleural  cavity  is  found  full  of  fluid.' 

Two  cases  are  briefly  mentioned  by  him — one  subacute, 
with  a  high  temperature,  the  other  latent.  Both  patients 
quickly  recovered. 

Sir  Thomas  Watson  refers  to  such  cases  in  the  following 
terms  : 1 — '  There  is  another  species  of  ascites,  not  very  common, 
which  approaches  in  its  character  to  inflammation,  and  which 
is,  therefore,  called  active  ascites.  I  mean  that  we  some- 
times see  persons,  who  were  previously  in  good  health,  become 
rapidly  ascitic  after  exposure  to  cold  and  wet,  and  rapidly 
recover  again  under  the  remedies  which  are  used  to  subdue 
inflammation.'  And  further  on  he  says  :  '  The  balance  of  the 
circulation  between  the  skin  and  the  internal  surfaces  appears 
to  be  destroyed,  on  these  occasions,  by  the  operation  of  external 
cold  upon  the  tegumentary  membranes.' 


1  Lectures  on  the  Principles  and  Practice  of  Physic,  5th  ed.  vol.  ii.  p.  438. 
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CHAPTEE  XLII. 

ON  A  CASE  OF  SIMPLE  STRICTURE  OF  THE  COMMON  BILE-DUCT, 
CAUSING  JAUNDICE  AND  ASCITES.1 

Jaundice  and'  Ascites  removed  by  Tapping  the  Abdomen — Keturn  of  the 
Symptoms— Temporary  Relief  by  Tapping,  then  a  Rigor,  Vomiting,  and 
Death — Stricture  of  the  Common  Bile-duct  causing  Dilatation  of  the  Ducts 
in  the  Portal  Canals,  Pressure  on  the  Branches  of  the  Vena  Porta?,  and 
Ascites. 

The  following  case,  which  came  under  my  care  in  the  hospital, 
presents  some  points  of  unusual  clinical  interest. 

Mary  Ann  N  ,  aged  38,  was  first  admitted  on  July  9, 

1879.  She  is  married ;  has  had  seven  children,  the  youngest 
a  year  old.  Habits  temperate.  In  December  1878,  four  months 
after  her  last  confinement,  she  noticed  that  her  skin  was 
becoming  yellow,  and  her  urine  high-coloured.  These  symp- 
toms had  continued  until  the  time  of  her  admission.  She 
was  then  jaundiced,  and  the  urine  was  deeply  bile-tinged. 
The  liver-dulness  extended  from  the  fifth  rib  to  two  inches 
below  the  costal  margin.  The  lower  edge  of  the  liver  was 
thin  and  firm.  There  was  some  evidence  of  liquid  in  the 
abdomen. 

After  remaining  three  weeks  in  the  hospital,  she  was  sent 
to  the  convalescent  home  on  August  2,  and  readmitted  on  Sep- 
tember 25.  The  jaundice  had  continued  since  her  discharge, 
and  the  abdomen  had  greatly  increased  in  size,  the  measure- 
ment at  the  level  of  the  umbilicus  being  forty-three  inches. 
Fluctuation  was  distinct,  and  there  was  dulness  on  percus- 
sion everywhere  except  at  the  epigastrium.  The  feet  were 
©edematous. 

On  September  27,  344  ounces  of  bile-tinged  liquid  were 

1  British  Medical  Journal,  August  7,  1880. 
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removed  by  tapping,  with  great  relief  from  pain  and  disten- 
sion. The  margin  of  the  liver  could  be  felt  as  before  de- 
scribed, and  below  the  margin  a  distended  gall-bladder  was 
sometimes  distinctly  felt.  The  fluid  reaccumulated,  and  again 
caused  great  pain  and  distress.  On  October  28,  a  second 
operation  removed  284  ounces  of  fluid,  and  afforded  much 
relief.  After  the  second  tapping,  the  urine  gradually  became 
lighter  coloured,  and  the  skin  was  less  deeply  jaundiced  ;  but 
the  abdomen  again  enlarged ;  and  on  November  26,  271 
ounces  of  liquid  were  removed  by  a  third  tapping.  Again  she 
was  much  relieved  by  the  operation,  and  the  fluid  did  not 
reaccumulate.  The  abdomen  now  measured  only  thirty-five 
inches.  The  urine  gradually  lost  its  bile-tinge,  and  the  skin 
and  conjunctivae  nearly  regained  their  normal  colour.  She 
recovered  her  appetite  and  strength,  and  was  discharged, 
apparently  convalescent,  on  January  10,  1880. 

She  was  readmitted  on  June  21,  1880.    After  leaving  the 
hospital,  she  had  remained  quite  well  until  six  weeks  ago, 
when  she  noticed  that  her  skin  was  again  becoming  deep 
yellow ;  and  a  month  since  her  abdomen  again  began  to  enlarge. 
On  admission,  the  skin  and  eyes  were  deeply  jaundiced ;  the 
urine  contained  an  abundance  of  bile ;  the  abdomen  was  much 
distended,  measuring  forty-four  inches  and  a  half  at  the  navel. 
She  had  pain  and  dyspnoea  from  abdominal  distension.  On 
the  24th,  303  ounces  of  liquid  were  withdrawn  by  paracentesis, 
after  which  the  liver  was  felt  with  its  thin  edge  two  inches 
and  a  half  below  the  ribs,  as  before  noticed.    Great  relief  was 
afforded  by  the  tapping  ;  but  four  days  after  the  operation  she 
had  a  rigor.    Temperature  102°-3  ;  abdomen  tender',  and  again 
becoming  distended.    There  was  occasional  vomiting;  the 
pulse  became  rapid  and  feeble,  the  tongue  dry ;  and  she  died 
on  July  4,  ten  days  after  the  last  tapping. 

Inspection  by  Mr.  Barrow  Twenty-four  Hours  after  Death. — 
The  abdomen  contained  a  large  amount  of  dark  turbid  liquid. 
The  peritoneum  was  intensely  congested  ;  the  intestines  co- 
vered by  recent  yellow  lymph.  The  liver  was  stained  of  an 
olive-green  colour,  somewhat  enlarged ;  the  lower  margin  was 
thin,  moderately  firm.  The  gall-bladder,  distended  by  dark 
bile  to  the  size  of  a  turkey's  egg,  extended  some  distance 
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below  the  margin  of  the  liver.  The  cystic  and  hepatic  ducts 
were  much  dilated;  the  dilatation  of  the  hepatic  ducts  extending 
into  the  interior  of  the  liver ;  sections  of  which  showed  the 
duets  in  the  portal  canals  large  enough  to  admit  a  middle 
finger.  The  common  duct,  just  below  the  junction  of  the 
cystic  and  hepatic  ducts,  was  obstructed  by  a  fibrous  thicken- 
ing of  its  coats.  Very  firm  pressure  on  the  distended  gall- 
bladder caused  only  a  slight  oozing  of  bile  through  the  common 
duct  into  the  duodenum.  The  omentum  was  thickened,  folded 
upwards,  and  adherent  to  the  under  surface  of  the  diaphragm. 
The  capsule  of  the  spleen  was  thickened.  The  kidneys  were 
soft  and  stained  yellow.  A  cyst,  of  the  size  of  a  small  cocoa- 
nut,  was  connected  with  the  left  ovary. 

Remarks. — Until  the  inspection  of  the  body  revealed  the 
true  nature  of  the  pathological  changes  in  this  case,  it  was  im- 
possible to  refer  the  symptoms  to  their  true  cause.  The  main 
phenomena  were — deep  jaundice,  followed  by  great  ascites ; 
the  disappearance  of  both  the  jaundice  and  the  ascites  after 
the  third  tapping ;  the  reappearance  of  jaundice  and  ascites 
after  an  interval  of  about  five  months. 

The  first  link  in  the  chain  of  morbid  processes  resulting  in 
jaundice  and  ascites  was  evidently  the  constriction,  amounting 
to  almost  complete  obliteration,  of  the  common  bile-duct.  The 
exciting  cause  of  the  inflammatory  process  which  resulted  in 
this  stricture  of  the  gall-duct  is  not  apparent.  There  was  no 
indication  of  syphilis.  There  was  no  history  of  gall-stones, 
the  passage  of  which  might  have  caused  ulceration  and  sub- 
sequent stricture  of  the  duct.  But,  starting  from  the  obstruc- 
tion of  the  duct,  the  resulting  phenomena  are  sufficiently 
intelligible.  The  impeded  escape  of  bile  caused  the  jaundice 
and  the  gradual  dilatation  of  the  hepatic  ducts.  The  dilated 
ducts  compressed  the  portal  veins  within  the  canals,  thus  ob- 
structing the  whole  portal  circulation,  and  causing  the  ascites. 
The  jaundice  was  a  direct  mechanical  result  of  the  constricted 
gall-duct;  the  ascites  an  indirect  result.  The  force  which 
dilated  the  gall-duct,  and,  by  this  means,  so  impeded  the  flow 
of  blood  through  the  portal  vein  and  its  tributaries  as  to  cause 
ascites,  was  evidently  derived  from  the  active  secretory  func- 
tion of  the  liver.   The  temporary  passing  away  of  the  jaundice 
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and  ascites  after  the  third  tapping  is  explained  by  supposing 
that,  in  addition  to  a  permanent  constriction  of  the  duct  by 
inflammatory  exudation,  there  was  a  congested  and  swollen 
condition  of  the  lining  membrane,  which  subsided  after  removal 
of  the  dropsical  pressure  by  tapping;  thus  allowing  the 
accumulated  bile  to  escape,  and  removing  the  pressure  from 
the  portal  veins.  In  like  manner,  we  have  seen  that,  in  cases 
of  simple  stricture  of  the  sigmoid  flexure  of  the  colon,  tem- 
porary obstruction  of  the  bowel  may  result  from  congestion 
and  swelling  of  the  mucous  membrane  at  the  constricted  part. 
The  swelling  of  the  mucous  membrane  subsiding  under  the 
sedative  influence  of  opium,  the  faeces  again  pass,  and  the 
bowel  unloads  itself.  Then,  after  an  interval  of  weeks  or 
months,  from  the  irritation  of  indigestible  food  or  a  drastic 
purgative,  congestion  and  swelling  of  the  mucous  membrane, 
with  complete  obstruction  of  the  bowel  again  occur,  and  per- 
haps a  fatal  result. 

The  liver,  unfortunately,  was  not  weighed  ;  but  there  was 
evidently  a  combination  of  enlargement,  resulting  from  dila- 
tation of  the  hepatic  ducts,  with  some  degree  of  atrophy  of 
the  glandular  tissue ;  and  some  sections,  which  my  friend  and 
colleague  Mr.  Barrow  was  good  enough  to  make  for  me, 
showed  atrophy  of  the  lobules,  with  an  increase  of  connective 
tissue  in  the  interlobular  spaces.  These  atrophic  and  hyper- 
plasic  changes  are  exactly  analogous  to  those  which  occur  in 
the  kidney  in  consequence  of  an  impeded  escape  of  urine  from 
the  gland,  whether  resulting  from  obstruction  in  the  urethra, 
in  the  neck  of  the  bladder,  or  in  the  ureter. 

It  is  interesting  to  note  that,  although  the  last  tapping, 
when  her  strength  had  been  much  impaired,  was  followed  by 
fatal  peritonitis,  the  previous  three  tappings  not  only  afforded 
great  immediate  relief,  but  unquestionably  prolonged  her 
life  in  comfort  for  several  months.  The  satisfactory  result  is 
an  encouragement  to  repeat  the  operation  of  paracentesis  in 
cases  of  recurring  ascites,  when  other  means  have  failed  to 
remove  the  dropsy. 
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CHAPTER  XLIII. 

CLINICAL  LECTURE  ON  A  FATAL  CASE  OF  PERITONITIS  EXCITED 
BY  THE  ESCAPE  OF  HYDATIDS  FROM  THE  LIVER.1 

Pain  in  the  Abdomen,  Vomiting,  and  Jaundice— Relief  from  Opium— Return  of 
Symptoms  in  an  Aggravated  Degree—  Fatal  Peritonitis  the  Result  of  Hyda- 
tids from  the  Liver  having  escaped  into  the  Cavity  of  the  Peritoneum. 

Gentlemen, — A  case  of  unusual  interest  ended  fatally  the 
day  before  yesterday.  We  are  presently  about  to  make  a 
post-mortem  examination  of  the  body,  but  before  doing  so  I 
propose  to  give  you  a  brief  history  of  the  disease,  condensed 
from  the  report  of  my  clinical  clerk,  Mr.  (now  Dr.)  Tirard, 
and  to  state  to  you  my  opinion  as  to  its  probable  nature  and 
cause. 

The  case  is  that  of  Kate  L  ,  aged  27,  married,  but 

without  children,  a  book-folder,  who  was  admitted  into  Twin- 
ing ward  on  October  19.  She  stated  that  she  had  been  in 
good  health  until  five  weeks  before  her  admission,  when  she 
was  seized  with  pain  in  the  pit  of  the  stomach ;  she  had 
frequent  retching,  the  urine  became  high-coloured  like  coffee, 
and  her  eyes  and  skin  were  yellow.  The  very  severe  pain  and 
vomiting  had  ceased  some  time  before  her  admission,  but  she 
remained  very  weak  and  ill,  with  great  tenderness  of  the  belly. 
When  admitted  there  was  pain  and  extreme  tenderness  over 
the  whole  front  of  the  abdomen,  the  abdominal  walls  were 
tense,  and  palpation  gave  the  impression  of  the  intestines  and 
omentum  being  matted  together.  The  eyes  and  skin  were 
still  yellow,  but  the  urine,  was  free  from  bile  and  of  normal 
character.  The  temperature  was  102°*4  Fahr.,  the  pulse 
rapid  and  feeble,  but  its  exact  frequency  was  not  noted.  The 
symptoms  clearly  indicated  peritonitis,  and  for  this  I  pre- 

1  Medical  Times  and  Gazette,  Jan.  1,  1876. 
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scribed  fomentations,  and  a  grain  of  opium  in  a  pill  three 
times  a  day. 

Under  this  treatment  the  pain  and  tenderness  gradually 
subsided,  and  the  improvement  was  so  great  that  at  the  begin- 
ning of  November,  it  seemed  probable  that  she  might  recover. 
Meanwhile,  the  jaundiced  state  of  the  skin  and  eyes  had  quite 
passed  away. 

On  November  5  she  complained  of  a  '  bearing-down '  pain 
in  the  abdomen.  On  the  8th  the  pains  had  recurred.  On  the 
10th  the  urine  was  tinged  with  bile,  and  the  skin  and  eyes 
were  again  becoming  yellow.  On  the  11th  the  pain  was  more 
severe,  and  attended  with  vomiting;  urine  dark-coloured; 
jaundice  increased ;  great  tenderness  over  the  epigastrium. 
Pulse  170,  temperature  105°.  The  opiate  treatment  was 
continued.  On  the  12th  the  symptoms  continued  unabated ; 
delirium  had  come  on.  Temperature  101°-2,  pulse  160.  On 
the  13th  the  vomiting  had  been  frequent  during  the  night ; 
temperature  103°- 2,  pulse  148 ;  countenance  anxious.  She 
died  at  2  p.m. 

Now,  what  is  the  nature  of  this  disease  ?  We  shall  pre- 
sently get  a  decisive  answer  to  this  question ;  meanwhile  I 
hope  to  excite  your  interest  by  telling  you  what  I  expect  to 
find.  It  is  quite  certain  that  peritonitis  was  the  immediate 
cause  of  death ;  and  I  think  it  probable  that  this  intense 
peritonitis  was  excited  by  the  escape  of  some  irritant  into  the 
cavity  of  the  peritoneum.  Beyond  this  we  cannot  go  with 
certainty  ;  but  my  theory  is  that  the  attack  of  pain,  with 
vomiting,  high-coloured  urine,  and  jaundice,  which  occurred 
at  the  commencement  of  her  illness,  was  caused  by  the  passage 
of  a  gall-stone  into  the  common  duct.  Then  I  think  it  pro- 
bable that  the  gall-stone  got  impacted,  and,  causing  ulceration 
of  the  duct,  escaped  together  with  some  bile  into  the  cavity  of 
the  peritoneum,  and  excited  peritonitis.  The  further  escape  of 
bile  would  be  prevented  by  the  effusion  of  lymph  and  resulting 
adhesions  to  the  neighbouring  parts.  The  peritonitis  was 
subsiding,  and  all  was  going  on  well  until,  as  I  suppose, 
about  a  week  before  her  death  another  gall-stone  passed  into 
the  common  duct,  which  it  obstructed,  causing  a  return  of 
the  pain,  vomiting,  bile-tinged  urine,  and  jaundice,  and  then  it 
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followed  its  predecessor  into  the  cavity  of  the  belly,  thus  ex- 
citing  the  fatal  increase  of  the  peritonitis.  We  will  now  go  to 
the  post-mortem  theatre. 

Inspection  by  Br.  Pntchard  Forty  Honrs  after  Death.— On 
opening  the  abdomen,  the  viscera  were  found  firmly  matted 
together  by  recent  lymph,  so  that  their  separation  was  effected 
with  great  difficulty.  Pus  and  purulent  lymph  were  found  in 
many  places,  there  being  a  large  collection  in  the  left  iliac 
region.  Amongst  the  puriform  effusion  near  the  under  surface 
of  the  liver  was  found  a  globular  hydatid,  about  the  size  of  a 
marble.  The  liver  weighed  eighty-three  ounces.  On  its  sur- 
face it  appeared  healthy,  but  in  the  back  part  of  the  left  lobe 
there  was  a  hydatid  cyst  about  three  inches  and  a  half  in 
diameter,  containing  numerous  secondary  hydatids  of  various 
sizes.  The  cyst  communicated  with  the  hepatic  and  the  com- 
mon duct,  both  of  which  were  dilated  to  the  size  of  the  little 
finger,  and  a  catheter  readily  passed  from  the  opening  of  the 
duct  in  the  duodenum  into  the  hydatid  cyst.  When  the  cyst 
was  pressed,  the  hydatids  passed  one  after  another  along  the 
duct  into  the  duodenum.  The  cystic  duct  was  nearly  oblite- 
rated, and  the  gall-bladder  contained  only  mucus.  There 
had  been  no  ulceration  or  rupture  of  the  bile-duct,  but  it  ap- 
peared that  the  wall  of  the  cyst  had  given  way  on  its  under 
surface,  by  a  small  opening  which  led  into  a  honeycombed 
mass  of  lymph  and  adhesions. 

Concluding  Remarks. — You  see,  then,  gentlemen,  that  I 
was  right  in  my  diagnosis  of  peritonitis,  and  I  was  also  right 
in  my  conclusion  that  the  peritonitis  was  excited  by  the  es- 
cape of  an  irritant  substance  into  the  cavity  of  the  peritoneum, 
consequent  on  plugging  of  the  bile-duct ;  but  I  was  wrong  in 
supposing  that  a  gall-stone  had  been  the  cause  of  the  block. 
It  is  evident,  from  the  dilated  condition  of  the  hepatic  and 
common  duct,  that  numbers  of  hydatids  had  passed  through 
these  canals.  On  two  occasions — when  the  pain,  sickness, 
and  jaundice  first  occurred,  and  again  a  few  days  before 
her  death — it  is  probable  that  a  hydatid  of  larger  size  caused 
a  temporary  block  of  the  duct,  and  one  result  of  this  was  dis- 
tension of  the  cyst  by  accumulating  secretions,  and  rupture 
of  the  cyst,  with  a  partial  escape  of  its  contents  into  tho 
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cavity  of  the  peritoneum.  The  aperture,  which  was  tem- 
porarily closed  by  lymph  after  the  first  escape,  was  reopened 
when  the  second  block  and  resulting  distension  occurred. 
Thus  the  symptoms  are  completely  explained.  The  stools 
were  repeatedly  examined  after  her  admission  into  the  hospital, 
but  nothing  decisive  was  found.  The  position  of  the  cyst  at 
the  back  of  the  liver  was  such  that  it  could  not  be  felt  during 
life.  The  only  evidence  that  might  have  led  to  the  discovery 
of  the  cause  of  the  symptoms,  so  closely  resembling  those 
which  result  from  the  passage  of  gall-stones,  would  have  been 
the  detection  of  one  or  more  hydatids  in  the  stools.  If  any 
of  you  should,  hereafter,  meet  with  a  similar  case,  your 
recollection  of  this  one  may  assist  you  in  your  diagnosis ;  and, 
of  course,  you  will  not  omit  to  make  a  careful  examination  of 
all  the  matters  discharged  by  vomiting  and  by  stool. 
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CHAPTEE  XLIV. 

A  CLINICAL  LECTURE  ON  THE  TREATMENT  OF  THE  DIARRHOEA 

OF  TYPHOID  FEVER.1 

Injurious  Eesults  of  Opiates  in  the  Treatment  of  the  Diarrhoea  of  Typhoid 
—Contrasted  Besults  of  Treatment  without  Opium— Diarrhoea  sometimes 
caused  by  Undigested  Beef -tea  and  Eggs— Twenty-nine  Consecutive  Cases 
of  Fever  without  a  Death— Eeply  to  Objections— The  Statistics  of  Fever 
Cases  during  Five  Years— Cold  Wet  Pack  in  a  Case  of  High  Temperature — 
Opium  in  Small  Doses  to  soothe,  but  not  to  arrest  the  Discharges. 

The  diarrhoea  of  typhoid  fever,  as  it  is  one  of  the  most  frequent 
symptoms  of  the  disease,  so  is  it  one  of  the  most  troublesome, 
and  one  which  often  causes  the  greatest  anxiety.  It  is  a  fact 
generally  admitted  that,  in  the  great  majority  of  cases,  the 
severity  and  danger  of  typhoid  fever  are  in  direct  proportion 
to  the  intensity  and  duration  of  the  diarrhoea.  Delirium  and 
other  serious  cerebral  symptoms,  pulmonary  engorgement, 
and  renal  congestion  with  albuminuria,  are  comparatively 
infrequent  complications.  The  treatment  of  diarrhoea,  then, 
forms  a  very  important  part  of  the  management  of  the  disease. 
During  the  many  years  of  my  connection  with  this  hospital 
I  have  had  the  opportunity  of  seeing  the  diarrhoea  of  typhoid 
fever  treated  in  very  different  ways  and  with  very  different 
results ;  and  I  propose  now  to  give  you,  in  a  few  sentences,  the 
results  of  my  experience  with  reference  to  this  important  prac- 
tical subject. 

For  many  years  the  practice  strongly  advocated  by  Dr. 
Todd  was  generally  adopted  throughout  the  hospital.  This 
consisted  in  persevering  attempts  to  arrest  the  diarrhoea  by 
repeated  doses  of  opiates  and  other  powerful  astringents.  It 
was  then  a  common  practice  to  give  an  enema  containing 

1  The  Practitioner,  January  1875,  vol.  xiv.  p.  1. 
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from  ten  to  fifteen  or  twenty  drops  of  laudanum  after  each 
liquid  stool.  The  result  of  this  treatment,  in  a  large  propor- 
tion of  cases,  was  that  the  diarrhoea  continued  in  spite  of  the 
repressive  treatment,  and  meanwhile  the  intestines  were  dis- 
tended with  gas,  and  the  abdomen  became  tumid  and  tym- 
panitic. Then  the  patients  were  tortured  by  the  application 
of  turpentine  stupes  to  remove  the  tympanitis.  The  results 
were  altogether  most  unsatisfactory.  Nor  is  it  difficult  to 
explain  the  failure  of  this  opiate  treatment.  Without  enter- 
ing upon  the  consideration  of  disputed  pathological  theories, 
it  can  scarcely  be  doubted  that  one  effect  of  opium  must  be 
to  render  the  intestines  torpid  and  to  lessen  their  expulsive 
efforts ;  and  as  a  result  of  this,  their  putrid  contents  are  re- 
tained until  they  decompose  and  give  off  noxious  gases,  by 
which  the  bowel  is  distended  and  irritated,  and  so  the  diar- 
rhoea is  perpetuated  and  increased.  It  is  pretty  certain  that 
the  healing  of  the  ulcers  must  be  impeded  by  the  continual 
contact  of  the  foetid  morbid  secretions,  and  that  the  distension 
of  the  bowel  must  cause  pain  and  increase  the  risk  of  fatal 
perforation  or  rupture. 

Now  for  a  number  of  years  we  have  entirely  changed  our 
treatment,  and  I  have  gradually  arrived  at  the  conclusion  that 
m  the  treatment  of  typhoid  fever  careful  nursing  and  feeding 
are  of  primary  importance,  while,  as  a  rule,  no  medicines  of 
any  kind  are  required,  and  when  not  required  they  are  often 
worse  than  useless.  The  result  of  this  change  of  treatment 
has  been  that  diarrhoea  is  a  less  frequent  symptom  than  for- 
merly, and  when  it  does  occur  it  is  far  more  tractable,  while 
tympanitic  distension  of  the  abdomen  is  a  rare  event.  The 
mischievous  opiate  enemata  and  the  torturing  turpentine 
stupes  have  disappeared  together.  I  believe  that  one  of  the 
main  reasons  why  we  have  less  diarrhoea  than  formerly  is, 
that  we  carefully  abstain  from  the  employment  of  irritating 
drugs  of  all  kinds.  As  a  rule,  a  fever  patient  has  the  '  yellow 
mixture,'  which  is  simply  coloured  water;  and,  except  an 
occasional  dose  of  chloral  to  procure  sleep,  and  a  tonic  during 
convalescence,  we  give  no  active  medicines  of  any  kind.  We 
Peed  these  patients  mainly  with  milk,  with  the  addition  of 
beef-tea  and  two  raw  eggs  in  the  twenty- four  hours,  and  we 
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give  wine  or  brandy,  in  quantities  varying  according  to  the 
urgency  of  the  symptoms  of  exhaustion,  especially  in  the  ad- 
vanced stages  of  the. disease;  but  in  many  of  the  milder 
cases,  and  especially  in  the  case  of  children,  we  find  that  no 
alcoholic  stimulants  are  required,  from  the  beginning  to  the 
end  of  the  fever,  and  when  not  required  they  are  of  course 
best  withheld. 

I  have  said  that  we  give  no  irritating  drugs  of  any  kind. 
For  a  time  I  adopted  the  practice,  which  has  been  strongly 
recommended,  of  giving  repeated  doses  of  diluted  mineral 
acids.  I  have  long  since  abandoned  this  practice ;  for  I  am 
sure  that  it  was  injurious,  and  it  was  injurious  in  a  very 
obvious  and  intelligible  way  :  it  irritated  the  ulcerated  mucous 
membrane  of  the  intestines,  it  caused  pain  and  griping,  and  I 
believe  that  it  often  increased  the  diarrhoea.  I  have  no  doubt 
that  the  comparative  infrequency  of  severe  and  obstinate 
diarrhoea  amongst  my  enteric  fever  patients,  during  the  last 
few  years,  is  partly  attributable  to  the  discontinuance  of  this 
mineral  acid  treatment.  The  extreme  sensitiveness  of  the 
intestinal  mucous  membrane,  during  the  progress  of  typhoid 
fever,  is  obvious  and  indisputable.  It  is  admitted,  on  all  hands, 
that  the  greatest  care  is  required  in  returning  to  solid  food 
during  convalescence ;  a  want  of  caution  in  this  respect  has 
often  been  followed  by  a  return  of  pain  and  diarrhoea,  an  in- 
crease of  temperature,  and  not  seldom  by  a  decided  relapse. 
If,  then,  a  slice  of  bread  or  a  morsel  of  fish  can  excite  such 
local  and  general  disturbance,  even  after  the  subsidence  of  the 
fever,  how  improbable  is  it  that  repeated  doses  of  an  irritating 
mineral  acid  can  be  given  without  injury,  during  the  height  of 
the  fever,  when  the  ulceration  of  the  intestines  is  actively 
progressing ! 

One  more  hint  I  wish  to  give  you  with  regard  to  the  diar- 
rhoea of  typhoid  fever,  which  is,  that  in  all  probability  it  is 
often  increased  by  the  patient's  inability  to  digest  the  beef-tea 
and  eggs  which  are  sometimes  too  abundantly  given.  When 
you  have  reason  to  suspect  that  this  may  be  the  case,  I  advise 
you,  for  a  few  days,  to  keep  the  patient  entirely  upon  milk, 
which  contains  all  the  elements  required  for  the  nutrition  of 
the  tissues  in  a  form  most  easy  of  digestion.    I  have  had  a 
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large  experience  of  the  effects  of  an  exclusively  milk  diet  in 
various  forms  of  disease.  In  many  cases  of  Bright's  disease 
it  is  very  efficacious ;  but  one  of  the  inconveniences  in  some  of 
these  cases  is  its  tendency  to  cause  troublesome  constipation. 
In  many  cases  of  chronic  diarrhoea  and  dysentery,  milk  diet 
will  effect  a  cure  without  the  aid  of  medicines  of  any  kind. 
There  is  now  in  Twining  ward  a  girl,  aged  14,  who  for  four 
months  had  been  suffering  from  dysenteric  diarrhoea,  the 
stools  containing  much  blood  and  mucus.  She  was  put  upon 
a  diet  of  milk  alone,  without  medicine  :  within  a  fortnight  the 
diarrhoea  entirely  ceased,  and  she  is  now  convalescent.  For 
the  reason,  then,  that  milk  has  this  antilaxative  and  even 
constipating  effect  in  various  morbid  states,  it  is,  when  given 
alone,  one  of  the  best  antidotes  for  the  diarrhoea  of  typhoid 
fever. 

That  our  treatment  of  fever  cases  is  not  unsuccessful  is 
shown  by  the  results.  I  find  on  reference  to  my  case-books 
that  during  the  past  year,  from  November  1,  1873,  to  October 
31,  1874,  I  have  had  under  my  care  in  the  hospital  twenty- 
nine  cases  of  fever — fifteen  typhoid,  and  fourteen  typhus. 
Some  of  the  cases  have  been  very  severe,  but  all  have  been 
discharged  well;  not  one  death  has  occurred.  This  very 
satisfactory  result  I  attribute  mainly  to  the  admirable  nursing 
which  our  patients  receive,  and  to  our  abstinence  from  mis- 
chievous medication.  To  only  one  of  these  patients  was  opium 
given,  and  that  was  for  the  relief  of  an  irritable  condition  of 
bowel  which  remained  after  a  very  severe  attack  of  typhoid. 
A  few  doses  of  opium  soon  put  a  stop  to  this,  and  the  patient 
made  a  good  recovery. 


The  preceding  lecture  having  been  published  in  the  Prac- 
titioner, Dr.  Kennedy,  in  a  subsequent  number  of  the  journal, 
expressed  his  disapproval  of  my  treatment,  to  which  I  replied 
as  follows  : 1 — 

In  the  Practitioner  for  June,  Dr.  Henry  Kennedy  com- 
ments on  my  paper,  and  expresses  his  belief  that  '  it  embodies 
a  doctrine  which  is  most  questionable,  and  in  every  way  open 

1  Vol.  xv.  p.  107. 
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to  discussion.'  Be  it  so.  I  am  not  about  to  enter  into  a  con- 
troversy with  Dr.  Kennedy,  but  I  beg  to  suggest  that  his  objec- 
tions to  my  method  of  treatment  would  have  more  weight  if  he 
could  have  said  that  he  had  fairly  tried  it  and  had  found  it 
unsuccessful.  In  the  absence  of  such  experience  I  venture  to 
say  that  his  adverse  judgment  is  worth  very  little.  I  have,  at 
any  rate,  this  advantage  over  him,  that  I  have  myself  tried 
and  have  seen  others  follow  out  the  methods  of  treatment  in 
which  he  places  his  trust,  and  I  have  abandoned  them  because 
I  have  found  them  worse  than  useless.  As  I  stated  in  my  for- 
mer paper,  I  do  not  trust  entirely  to  diet  and  good  nursing.  I 
give  alcohol  in  various  forms,  chloral,  quinine,  and  even  opium 
■when  required,  but  not  as  a  matter  of  routine  or  without  a 
clear  indication  of  their  necessity. 

There  is  but  one  objection  raised  by  Dr.  Kennedy  which  I 
consider  to  have  any  weight,  and  that  is  his  statement  that 
the  fact  of  fifteen  recoveries  occurring  in  succession  affords  no 
proof  that  the  treatment  was  successful — the  numbers  being 
too  small  to  have  any  value  as  evidence.  To  meet  this  objec- 
tion our  Medical  Eegistrar,  Mr.  Batterbury,  has  done  me  the 
favour  to  look  through  our  records  and  extract  for  me  all  the 
cases  of  typhoid  and  typhus  fever  that  have  come  under  my 
care  in  the  hospital  during  the  last  five  years,  from  the  begin- 
ning of  the  year  1870  to  the  end  of  the  year  1874.  The  result 
is  that  there  have  been  during  that  period  sixty-three  cases  of 
typhoid  with  three  deaths,  and  twenty-six  cases  of  typhus  with 
one  death.  As  I  have  before  stated,  I  attribute  this  very 
satisfactory  result  mainly  to  the  admirable  nursing  which 
our  patients  receive,  and  to  our  abstinence  from  all  medication 
except  such  as  is  required  to  meet  particular  symptoms.  In 
some  of  my  cases  the  symptoms  were  of  extreme  severity. 
In  one,  the  temperature  having  risen  above  107°,  life  was  saved 
only  by  the  frequent  repetition  of  the  cold  wet  pack,  which  was 
administered  with  great  skill  and  perseverance  by  the  then 
house  physician,  Dr.  Bomford. 

Everyone  whose  opinion  is  of  any  weight  admits  the 
supreme  importance  of  careful  feeding  in  cases  of  typhoid 
fever,  not  only  during  the  progress  of  the  fever,  but  also  until 
convalescence  is  thoroughly  established.  It  is  not  so  generally 
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known  or  admitted  that  the  symptoms — the  intestinal  symp- 
toms especially — are  often  aggravated  Ly  the  irritant  action 
of  such  drugs  as  mineral  acids,  and  by  the  retention  of  foetid 
morbid  secretions,  when  the  intestines  have  been  rendered 
torpid  by  opiates  indiscreetly  given  to  arrest  diarrhoaa.  Whether 
any  medicine  has  the  effect  of  checking  the  outpour  of  morbid 
secretions  from  the  bowel  into  the  intestines,  and  what  would 
be  the  effect  of  such  restraint,  is  doubtful.  It  is  not  doubtful 
that  the  artificial  retention  of  foul  liquids  and  gases  within 
the  bowel  must  be  an  unmixed,  and  often  a  very  serious  evil. 


[It  should  be  understood  that  my  objection  to  the  use  of 
opium  in  the  treatment  of  the  diarrhoea  of  typhoid  applies,  not 
to  the  giving  of  small  doses,  to  soothe  or  to  act  as  a  stimulant, 
but  to  the  employment  of  large  doses,  with  the  object  of  arrest- 
ing the  discharges,  and  with  the  result  of  distending  the 
bowel  by  the  morbid  secretions  and  the  gases  which  result 
from  their  decomposition.] 
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CHAPTEE  XLV.1 

LECTURES  ON  BRIGHT's  DISEASE. 
SECTION  I. 

THE  MINUTE  ANATOMY  AND  PHYSIOLOGY  OF  THE  KIDNEY. 

Cortical  and  Medullary  Portion  —  Uriniferous  Tubes — Malpighian  Bodies — 
Arrangement  of  the  Blood-vessels  —  Basement-membrane — Epithelium  in 
various  Parts  of  the  Tubules  —  Matrix  —  Connective  Tissue  —  Nerves  — 
Function  of  Kidney — Bowman's  Theory  —  Heidenhain's  confirmatory  Ex- 
pei-iments  —  Source  of  the  Urinary  Constituents — Physical  Characters  of 
the  Urine — Mechanism  of  Albuminuria. 

An  exact  knowledge  of  the  structure  and  functions  of  the 
kidney  is  essential  for  a  correct  interpretation  of  its  diseases. 
I  therefore  beg  first  to  direct  your  attention  to  certain  points 
of  anatomy  and  physiology  which  will  be  found  hereafter  to 
have  a  direct  bearing  upon  important  pathological  questions. 

A  longitudinal  section  of  the  kidney  shows  it  to  be  com- 
posed of  a  cortical  and  a  medullary  portion.  The  medullary 
portion  is  arranged  in  the  form  of  cones  or  pyramids — 
pyramids  of  Malpighi — usually  from  twelve  to  fifteen  in 
number,  the  bases  of  which  are  directed  outwards  towards 
the  surface  of  the  gland,  becoming  gradually  continuous  with 
the  cortical  portion  ;  while  the  apices  are  directed  inwards 
towards  the  cavity  or  pelvis  of  the  kidney.  The  cortical  por- 
tion occupies  the  entire  surface  of  the  organ,  forming  a  layer 
about  two  lines  in  thickness  opposite  the  bases  of  the  medul- 
lary cones,  and  sending  prolongations  inwards  between  the 
cones  ;  so  that  each  medullary  cone  is  surrounded,  except  at 
its  apex,  by  the  cortical  portion  of  the  gland.  The  kidney  is 
a  tubular  gland.    The  tubes  of  the  cones  take,  for  the  most 

1  This  chapter  is,  in  fact,  a  new  edition,  revised  and  in  part  rewritten  (with 
additional  illustrations  on  wood),  of  my  Lectures  on  Bright1  s  Disease  (Smith 
Elder,  and  Co.  1873). 
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part,  a  straight  course  ;  while  those  of  the  cortex  are  extremely 
convoluted  and  tortuous.    Tracing  the  tubes  from  the  apex  of 
a  medullary  cone,  on  the  surface  of  which  their  open  mouths 
may  be  seen,  they  are  found  to  take  a  straight  course  through 
the  pyramid,  branching  dichotomously,  and  diverging  from 
each  other  as  they  proceed.    After  reaching  the  base  of  the 
pyramid,  their  course  through  the  cortical  portion  varies  : 
many  tubes  immediately  become  very  tortuous,  some  of  them 
bending  down  into  the  interpyramidal  portions  of  the  cortical 
substance,  while  others  pass  on,  in  sets  and  in  straight  lines 
towards  the  surface  ;  the  tubes  on  the  sides  of  each  bundle 
diverging  successively,  and  then  taking  a  tortuous  course 
through  the  cortical  substance,  so  that  only  a  few  of  the  cen- 
tral tubes  in  each  bundle  retain  their  straight  course  quite  up 
to  the  surface  of  the  kidney.  These  all  finally  turn  backwards, 
making  many  convolutions  in  the  cortical  portion  of  the  gland. 
After  leaving  the  medullary  cones,  the  branching  of  the  tubes, 
except  in  very  rare  instances,  appears  to  cease.    In  all  the 
numerous  sections  of  the  kidney  that  I  have  examined,  I  have 
never  seen  a  convoluted  uriniferous  tube  either  branching  or 
anastomosing  with  another  tube.  Some  of  the  convoluted  tubes 
dip  down  amongst  the  straight  tubes,  forming  loops  with  their 
convexities  towards  the  apex  of  the  pyramid.  Henle  supposed 
that  these  looped  tubes  were  closed  at  both  ends,  and  there- 
fore quite  distinct  from  those  which  open  into  the  pelvis  of  the 
kidney.   There  is,  however,  good  anatomical  evidence  that,  as 
each  convoluted  uriniferous  tube,  at  one  extremity,  forms  a 
globular  dilatation,  which  constitutes  the  capsule  of  the  Mal- 
pighian  body,  so  at  the  other  end  it  passes  into  a  straight  tube 
which  opens  into  the  pelvis  of  the  kidney.    For  an  excellent 
criticism  of  Henle's  views  and  of  some  curious  speculations 
which  others  have  based  upon  them,  I  refer  you  to  Dr.  Beale's 
book  on  Kidney  Diseases,  &c.  (p.  10).    These  speculations 
have  no  practical  bearing  upon  the  diagnosis  or  the  pathology 
of  renal  diseases,  and  I  shall  not  refer  to  them  further. 

We  have  next  to  trace  the  very  remarkable  arrangement 
of  the  blood-vessels  within  the  kidney.  The  renal  artery, 
entering  the  hilum  of  the  kidney,  sends  small  branches  to  the 
areolar  and  adipose  tissue  outside  the  pelvis,  and  then,  passing 
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into  the  substance  of  the  organ,  breaks  up  into  terminal 
branches,  which,  with  a  few  exceptions  to  be  presently  men- 
tioned, correspond  in  number  with  the  Malpighian  bodies. 
Each  terminal  artery— the  afferent  artery  of  the  Malpighian 
uody— perforates  a  Malpighian  capsule,  and  thus  passes  within 
the  "dilated  end  of  the  uriniferous  tube.  It  there  breaks  up 
into  loops  of  capillaries,  which  take  a  more  or  less  tortuous 
course ;  these  again  unite  into  a  single  efferent  vein,  which 
leaves  the  Malpighian  capsule  near  the  entrance  of  the 
afferent  artery ;  it  then  enters  the  capillary  plexus  which  lies 


Fio.  6.— Plan  of  the  Minute  Structure  of  the  Kidney. 

a.  artery,  sending  fin  afferent  branch,  a  /,  which  breaks  up  into  m,  the  Malpighian 
capillaries,  e  /.  efferent  vessel,  which  conveys' the  blood  from  the  Malpighian 
capillaries  into  p,  the  plexus  of  capillaries  between  the  tubes.  These  again  unite, 
and  form  the  vein  v.  I.  the  uriniferous  tube.  c.  the  capsule  of  the  Malpighian 
body.   The  course  of  the  circulation  is  indicated  by  the  arrows. —  x  60. 

outside  the  tubes — the  intertubular  plexus  (see  fig.  6).  The 
intertubular  capillaries  anastomose  freely  on  all  sides,  so  as  to 
form  a  continuous  network,  whence  the  blood  is  ultimately 
collected  into  the  commencing  branches  of  the  renal  vein. 
The  course  of  the  circulation  through  the  kidney,  then,  is  as 
follows  : — The  blood  passes  from  the  renal  artery  through  the 
afferent  arteries  into  the  Malpighian  capillaries  ;  from  these  it 
is  carried  by  the  efferent  veins  to  the  intertubular  capillaries ; 
and  thence  it  passes  out  of  the  kidney  by  the  renal  vein.  The 
greater  part  of  the  blood  which  passes  into  the  interior  of  the 
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kidney  takes  the  course  which  I  have  described ;  but  amongst 
the  straight  tubes  of  the  pyramids  there  are  certain  vasa  recta 
which  have  a  different  distribution.  Some  of  these  vasa  recta 
are  efferent  veins  from  Malpighian  bodies  near  the  bases  of 
the  pyramids,  which,  as  originally  described  by  Bowman,  take 
a  straight  course  towards  the  apices  of  the  cones,  and  terminate 
in  capillaries,  from  which  the  blood  is  returned  by  venous 
radicles,  which  also  take  a  straight  course  and  join  the  renal 
vein.  But,  in  addition  to  these  venous  branches,  it  has  been 
shown  by  Virchow,  Beale,  and  others,  that  there  are- arterial 
vasa  recta  which  pass  off  from  the  artery,  take  a  straight 
course  between  the  tubes  of  the  cones,  and  terminate  in  a 
capillary* network  surrounding  the  tubes.  These  arterial  vasa 
recta  are  probably  the  chief  nutrient  vessels  of  the  pyramids. 
They  may,  therefore,  be  looked  upon  as  analogous  to  the 
bronchial  arteries  in  the  lungs  and  the  hepatic  artery  in  the 
liver.    (See  Chapter  IV.  p.  53.) 

Each  Malpighian  body,  as  we  have  seen,  consists  of  a 
globular  plexus  of  capillaries  contained  within  the  dilated 
end  of  a  convoluted  tube;  and  we  have  now  to  consider 
briefly  the  structure  of  the  uriniferous  tubes. 

Each  tube  is  composed  of  two  anatomical  elements — the 
basement-membrane  and  the  epithelium.  The  basement-mem- 
brane is  a  thin  transparent  lamina,  appearing,  as  a  rule, 
structureless  and  quite  homogeneous,  the  slightly  fibrous 
appearance  which  it  sometimes  presents  being  probably  due 
to  contraction  and  corrugation  by  the  sections  which  must 
of  necessity  be  made  for  microscopic  examination.  This 
membrane  is  in  direct  contact  on  its  outer  surface  with  the 
intertubular  capillaries,  and  on  its  inner  surface  with  the 
epithelial  lining  of  the  tubes. 

The  epithelium  in  the  convoluted  tubes  differs  from  that 
in  the  straight  tubes.  In  the  convoluted  tubes,  the  epithelium 
is  of  the  true  glandular  character.  The  cells  are  somewhat 
angular  in  outline ;  and  between  this  and  the  central  nucleus 
there  are  a  number  of  granular  particles.  The  cell-wall  is 
often  indistinct,  and  readily  disintegrated  by  the  action  of 
water.  The  cells  form  a  single  layer  within  the  tubes ;  and 
this  cell-lining  occupies  from  one-third  to  one-hall'  of  the 
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diameter  of  the  tube,  leaving  a  clear  canal  in  the  central  axis 
of  the  tube.    (Fig.  7.). 

The  epithelium  in  the  straight  tubes  is  flatter,  less  granu- 
lar, and  has  more  the  character  of  pavement-epithelium ;  so 
that  the  clear  canal  within  a  small  straight  tube  is  wider  than 
that  of  a  convoluted  tube  of  larger  size. 

At  an  early  period  of  development  of  the  mammalian 
kidney,  a  delicate  epithelium  may  be  seen  lining  the  Mal- 
pighian  capsule  and  covering  the  capillary  loops. 

Some  writers  describe  a  delicate  connective  tissue  binding 
together  the  Malpighian  capillaries,  so  that  the  glomerulus, 


Fig.  7.— Portion  op  a  Convo- 
luted Uriniferous  Tube. 

The  lining  of  glandular  epithe- 
lium leaves  a  clear  canal  in  the 
middle,  which  is  equal  to  about 
half  the  diameter  of  the  tube. 
—  x200. 


Pis.  8.— Section  op  the  Cortex  op  the  Kidney,  after 
Washing  in  Water  to  remove  the  Gland-cells. 

The  smaller  rings  are  sections  of  the  basement-membrane 
of  the  tubes  ;  the  larger  ring  is  a  section  of  a  Malpig- 
hian capsule.  In  three  sections  of  a  tube  the  gland- 
cells  remain.  Sections  of  capillaries  are  seen  here  and 
there  in  the  angular  spaces  between  the  tubes. —  x  200. 


when  picked  out  from  the  surrounding  capillaries,  maintains, 
its  original  form  and  does  not  collapse. 

In  the  kidney  of  the  newt  and  the  frog  a  delicate  layer  of 
ciliated  epithelium  may  be  seen  within  that  portion  of  the 
Malpighian  capsule  which  lies  next  to  the  opening  of  the  tube ; 
and,  in  the  newt's  kidney,  vibratile  cilia  may  be  seen  through- 
out the  entire  length  of  the  uriniferous  tubes. 

The  appearance  to  which  Goodsir  originally  gave  the  name 
of  the  matrix  of  the  kidney  has  been  a  source  of  much  per- 
plexity to  anatomists  and  pathologists.  Fig.  8  represents  an 
appearance  which  results  from  washing  a  thin  section  of  the 
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cortex  of  an  uninjected  kidney  in  water,  so  as  to  remove  the 
gland-cells.    The  appearance  is  that  of  a  fibrous  network 
enclosing  circular  and  oval  spaces.    The  explanation  of  the 
appearance  is  this.    The  tubes  lie  in  close  contact  with  each 
other,  having  the  intertubular  capillaries  between  them.  A 
thin  transverse  section  gives  a  reticular  appearance ;  the  rings 
being  formed  by  the  basement-membrane  of  the  tubes,  with 
the  capillaries  in  the  interspaces  and  angles.    The  so-called 
matrix  has  no  existence  apart  from  the  basement-membrane 
and  capillaries.    The  convolutions  of  the  tubes  and  the  net- 
work of  capillaries  mutually  support  each  other.    No  connec- 
tive or  supporting  tissue  is  required ;  and,  as  Dr.  Beale  well 
remarks,  the  intervention  of  any  such  tissue  would  tend  to 
increase  the  distance  between  the  secreting  cells  and  the 
blood,  and  so  render  the  gland  less  perfectly  fitted  for  the 
discharge  of  its  function.    Ludwig  states  that  '  no  fibrillated 
connective  tissue  exists  between  the  tortuous  portions  of  the 
urinary  tubules.' 1  Only  isolated  fusiform  cells  lie  between  the 
capillaries  and  the  convoluted  tubes.  There  is  no  more  appear- 
ance of  connective  tissue  on  the  outer  surface  of  the  basement 
membrane  between  it  and  the  capillaries  than  there  is  on  the 
inner  surface  between  it  and  the  gland-cells.    The  tissues  on 
either  surface  of  the  basement-membrane  adhere  to  it  without 
the  intervention  of  another  tissue  to  which  the  term  connective 
tissue  can  be  given  (see  fig.  9) .    If  there  be  any  connecting 
medium  it  is  a  homogeneous  and  structureless  element  between 
the  convoluted  tubes.    The  medullary  cones  contain  a  fibrous 
connective  tissue  separating  the  straight  tubules,  and  increasing 
.  in  amount  towards  the  apices  of  the  cones. 

You  may  make  a  coarse  imitation  of  the  fibrous  network 
of  the  kidney  by  taking  half  a  dozen  india-rubber  tubes,  and 
cementing  them  together  side  by  side,  so  as  to  form  a  bundle 
of  parallel  tubes.  Transverse  sections  will  then  form  a  net- 
work, the  rings  of  the  meshes  being  formed  by  the  divided 
india-rubber  tubes,  as  the  reticular  appearance  in  the  kidneys 
is  the  result  of  sections  of  the  basement-membrane  of  the 
uriniferous  tubes. 

1  Strieker's  Manual  of  Histology,  New  Sydenham  Society's  Translation, 
vol.  ii.  p.  106. 
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Some  connective  tissue  passes  in  with  the  blood-vessels 
from  the  pelvis  and  calices,  and  some  passes  off  from  the 
fibrous  capsule  into  the  substance  of  the  cortex.  It  is  espe- 
cially  abundant  in  the  divisions  between  the  lobes,  which  in 
the  earlier  stage  of  development  are  quite  distinct,  and  sepa- 
rated from  each  other  by  deep  fissures. 

Bear  in  mind,  then,  that  there  is  no  distinct  structure  to 
which  the  term  '  matrix  '  can  be  applied.  The  fibrous  appear- 
ance represented  in  fig.  8,  which  has  been  often  described  as 
a  morbid  formation  of  fibrous  tissue  surrounding  and  con- 
stricting the  tubes,  is,  I  hope,  rendered  quite  intelligible  by  the 
description  which  I  have  given  you. 

The  diameter  of  the  convoluted  tubes  is  remarkably  uniform, 


Fio.  9. — Section  of  the  Cortex  of  the  Kidney. 
The  gland-cells  are  here  attached  to  the  inner  surface 
of  the  basement-membrane.  The  light  interspaces 
between  the  gland-cells  of  adjacent  tubes  corre- 
spond with  the  rings  of  the  basement-membrane 
in  fig.  8.— x200. 


Fig.  10.— Section  of  a  Medullary 
Cone. 

The  rings  which  are  here  of  unequal 
sizes  are  sections  of  the  straight 
tubes.  In  one  section  the  epithe- 
lium remains. —  x200. 


and  equals  about  one  five-hundredth  of  an  inch.  That  of  the 
straight  tubes  is  much  more  variable.  While  many  straight 
tubes  have  a  narrower  outline  than  the  convoluted  tubes,  but 
a  wider  canal,  in  consequence  of  the  more  flattened  form  of 
the  epithelium,  others,  especially  near  the  apex  of  a  cone,  are 
more  than  twice  as  large  as  the  convoluted  tubes.  This  may 
be  seen  by  a  comparison  of  figs.  8  and  10,  the  latter  represent- 
ing a  section  of  the  straight  tubes  in  a  cone.  The  basement- 
membrane  of  the  straight  tubes  is  somewhat  thicker  than  that 
of  the  convoluted  tubes,  and  the  medullary  cones  are  firmer 
than  the  tissue  of  the  cortex. 
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Newes. — The  nerves  of  the  kidney  are  chiefly  derived  from 
the  sympathetic.  In  man  and  in  the  higher  animals  it  is  diffi- 
cult to  trace  their  distribution ;  but  in  the  kidney  of  the  newt 
Dr.  Beale  has  found  that  not  only  are  the  terminal  branches 
of  the  nerves  distributed  to  the  small  arteries  and  veins,  but 
also  to  the  convoluted  tubes  and  to  the  Malpighian  and  inter- 
tubular  capillaries.  The  nerve-fibres  are  all  connected  with 
ganglton-cells,  from  each  of  which  two  or  more  fibres  proceed 
in  different  directions,  and  so  establish  a  communication 
between  various  parts  of  the  organ.  It  is  probable,  as  Dr. 
Beale  suggests,  that  the  nerves  which  are  distributed  over  the 
uriniferous  tubes  constitute  an  afferent  system,  which,  through 
the  nerve-centres  and  the  efferent  nerves  distributed  to  the 
arteries,  are  capable  of  influencing  and  regulating  the  blood- 
supply  to  the  capillaries,  and  so  the  functional  activity  in  health 
and  in  disease. 

Practically,  the  kidney  may  be  said  to  be  made  up  of  two 
sets  of  tubular  vessels — one  set  of  tubes  containing  blood,  the 
other  containing  gland-cells  ;  and  the  organ  is  so  constructed  as 
to  bring  the  two  sets  of  tubes — the  sanguiniferous  and  the  urini- 
ferous— into  close  and  intimate  relationship  with  each  other. 

The  function  of  the  kidneys  is  to  discharge  from  the  body 
superfluous  water,  together  with  certain  peculiar  urinary  solids. 
There  appears  no  reason  to  doubt  the  essential  accuracy  of 
Mr.  Bowman's  original  doctrine  that,  while  the  convoluted 
tubes,  with  their  lining  of  gland-cells,  are  the  agents  by  which 
the  solids  of  the  urine  (the  urea,  uric  acid,  &c.)  are  secreted, 
the  watery  portion  of  the  secretion  is  chiefly  filtered  through 
the  Malpighian  bodies. 

The  convoluted  tubes  resemble,  in  all  essential  points,  the 
secreting  tissues  of  true  glands,  and  especially  in  the  character 
of  their  epithelial  cells ;  while  the  Malpighian  bodies,  in  their 
structure  and  arrangement,  form  a  striking  contrast.  The 
epithelial  cells  either  cease  altogether  or  entirely  change  their 
character  within  the  Malpighian  capsules.  The  Malpighian 
capillaries  lie  within  the  dilated  ends  of  the  tubes,  and  are 
covered,  if  at  all,  only  by  the  most  delicate  epithelium.  *  It 
would  be  difficult,'  as  Mr.  Bowman  says,1 '  to  conceive  a  disposi- 

1  Philosophical  Transactions,  18-12. 
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tion  of  parts  more  calculated  to  favour  the  escape  of  water  from 
the  blood,  than  that  of  the  Malpighian  body.  Each  afferent 
artery  breaks  up  into  a  number  of  minute  capillaries  of  far 
greater  aggregate  capacity  than  itself.  Hence  must  arise  an 
abrupt  retardation  of  the  blood-stream.  The  vessels  in  which 
this  delay  occurs  are  uncovered  by  any  structure.  The  interior 
of  the  capsule,  certainly  in  the  lower  animals,  and  probably  in 
the  higher,  is  lined  by  cilia  whose  motion  directs  the  current 
of  liquid  towards  the  orifice  of  the  tube.  Why  is  so  wonderful 
an  apparatus  placed  at  the  extremity  of  each  uriniferous  tube, 
if  not  to  furnish  water,  to  aid  in  the  separation  and  solution 
of  the  urinous  products  from  the  epithelium  of  the  tube  ?  ' 

The  epithelium  of  the  straight  tubes,  as  I  have  before 
mentioned,  is  allied  to  the  lamelliform  or  pavement  variety. 
It  probably  has  no  glandular  function,  the  tubes  which  form 
the  medullary  cones  being  merely  ducts  for  conveying  away 
the  secreted  products  from  the  convoluted  tubes  into  the  pelvis 
of  the  kidney. 

The  ingenious  and  most  interesting  experiments  of 
Heidenhain1  afford  confirmatory  evidence  that  the  epithelium 
of  the  convoluted  tubes  secretes  the  solid  constituents  of  the 
urine.  He  injected  indigo-carmine  into  the  veins  of  animals 
in  which  the  secretion  of  urine  had  been  arrested  by  division 
of  the  spinal  cord  below  the  medulla.  By  killing  the  animals 
at  variable  intervals  after  the  injection,  he  ascertained  that  the 
pigment  was  separated  from  the  blood  by  the  renal  epithelium, 
and  thence  passed  into  the  tubules,  where  it  was  precipitated 
in  the  form  of  solid  particles.  While  there  was  no  trace  of  the 
pigment  having  passed  through  or  stained  the  Malpighian 
capillaries,  the  cells  which  could  be  seen  to  have  taken  up  and 
ejected  it  were  those  lining  the  convoluted  tubes,  which  from 
their  microscopic  characters  are  believed  to  have  an  active 
secretory  function,  As  regards  this  particular  substance  then, 
it  is  certain  that  the  epithelial  cells  of  the  convoluted  tubes, 
in  the  discharge  of  an  excretory  and  not  a  formative  function, 
are  the  means  by  which  it  is  withdrawn  from  the  blood  ;  and 
in  like  manner  it  may  be  inferred  the  urinary  solids  are 
excreted. 


'  Pfliigers  Archiv,  ix.  (1874),  quoted  in  Foster's  Physiology,  3rd  ed.  p.  375. 
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The  precise  mode  in  which  the  glandular  epithelium 
separates  its  peculiar  products  from  the  blood  and  discharges 
them  into  the  duct  is  a  mystery  which  has  not  yet  been 
solved. 

It  is  probable  that  the  epithelial  cells  are  continually 
becoming  liquefied  and  passing  away  with  the  secretion,  and 
that  they  are  constantly  replaced  by  new  formation ;  but 
whatever  may  be  the  process  by  which  these  changes  are 
effected,  no  entire  gland-cells,  nor  even  the  debris  of  renal 
epithelium,  are  visible  in  normal  urine.  The  appearance  of 
renal  epithelium  in  the  urine  affords  unquestionable  evidence 
of  a  pathological  process. 

Conflicting  results  have  been  obtained  by  different  experi- 
menters in  their  attempts  to  solve  the  question  whether  the 
peculiar  urinary  constituents  exist  ready  formed  in  the  blood 
and  are  only  separated  by  the  kidney,  or  whether  they  are 
formed,  wholly  or  in  part,  by  the  gland.  It  had  long  been  the 
accepted  doctrine  that  urea  and  uric  acid  exist  normally  in  the 
blood,  that  they  are  thrown  out  by  the  kidneys,  and  that  they 
accumulate  and  cause  uraemia  when  the  secretory  function  of 
the  kidney  has  been  impaired  by  disease.  Dr.  Oppler,  of  Berlin, 
threw  a  doubt  upon  this  doctrine.  He  found,  as  he  believed, 
much  more  urea  in  the  blood  of  dogs  whose  ureters  had  been 
tied  than  in  the  blood  of  those  whose  kidneys  had  been 
extirpated,  and  he  concluded  that  the  excess  was  due  to  the 
formation  of  urea  by  the  kidneys  in  the  first  class  of  cases. 

More  recent  experimenters  have  obtained  different  and 
apparently  more  trustworthy  results.  Thus  Grehant  and 
Gscheidlen,  quoted  by  Foster,1  found  a  large  and  an  equal 
excess  of  urea  in  the  blood  whether  the  kidneys  were  extir- 
pated or  the  ureters  tied.  In  the  latter  case  the  distension  of 
the  tubules  soon  destroys  the  epithelium,  so  that  an  animal 
with  ligatured  ureters  is  practically  in  the  same  condition  as 
one  from  which  the  kidneys  have  been  removed. 

"While  these  and  other  experiments  prove  conclusively  that 
urea  and  uric  acid  exist  ready  formed  in  the  blood,  their 
primary  source  being  doubtful,  the  question  remains  for  so- 
lution whether  any  of  the  urinary  constituents  are  actually 

1  Physiology,  p.  404. 
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formed  and  not  merely  excreted  by  the  kidneys.  For  all 
practical  purposes  it  is  sufficient  to  be  assured  that  the  urinary 
constituents  are  largely  brought  to  the  kidneys  by  the  blood, 
whence  they  are  discharged  through  the  uriniferous  tubes  of 
the  gland,  and  that  hence  arises  the  contamination  of  the 
blood  by  urinary  materials  when  the  kidneys  are  structurally 
changed  and  their  excretory  function  suspended  or  much 
impaired. 

Physical  Characters  of  the  Urine—  Healthy  urine  is  a 
transparent  sherry-coloured  liquid,  having  an  acid  reaction 
and  a  density  usually  ranging  between  1015  and  1025,  but  it 
may  temporarily  fall  much  below  or  rise  considerably  above 
these  limits  without  being  morbid.  The  daily  secretion  of 
urine  has  been  estimated  by  some  observers  to  be  as  low  as 
35  ounces  ;  by  others  as  high  as  81  ounces  ; 1  the  mean  being 
50^  ounces.  The  amount  secreted  depends  upon  the  measure 
of  fluid  taken  in  and  the  amount  passed  off  by  other  channels, 
especially  by  the  skin. 

Referring  you  for  a  detailed  account  of  the  chemistry  of 
the  urine  to  the  works  of  Parkes,  Thudichum,  Beale,  &c,  I 
may  remind  you  in  passing  that,  as  the  lungs  and  the  liver 
are  large  eliminators  of  carbon,  so  the  urinary  secretion  is 
remarkable  for  the  abundance  of  its  nitrogenous  constituents. 
Urea,  the  chief  urinary  solid,  contains  a  large  proportion  of 
nitrogen,  and  the  amount  of  urea  discharged  by  an  adult  male 
in  twenty-four  hours  ranges,  according  to  different  observers, 
from  286  grains  to  688  grains,  the  mean  being  512  grains.2 

The  Mechanism  of  Albuminuria. — Now,  before  I  proceed 
further,  let  me  show  you,  by  referring  to  the  anatomy  of  the 
kidney,  that  the  peculiar  position  of  the  Malpighian  capillaries, 
within  the  dilated  ends  of  the  uriniferous  tubes,  is  attended 
with  this  result,  that  any  interference  with  the  circulation 
through  the  kidney  is  apt  to  be  associated  with  an  escape  of 
blood-constituents  through  the  Malpighian  capillaries,  which, 
mingling  with  the  urine,  render  it  either  bloody,  or,  if  the 
serum  alone  escape,  simply  albuminous. 

Looking  at  the  plan  of  the  renal  circulation  (fig.  6,  p.  627), 
you  see  that,  whether  the  escape  of  blood-constituents  be 

'  Parkes  On  the  Urine,  p.  5.  2  Parkes,  pp.  7  and  8. 
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traceable  to  an  altered  physical  relation  between  the  blood 
and  the  walls  of  the  vessels,  or  to  engorgement  of  the  Mal- 
pighian  capillaries— the  result  of  an  increased  afflux  of  blood 
through  the  arteries  or  of  an  impeded  return  of  blood  through 
the  intertubular  capillaries  and  vein?,  consequent  on  an  obstruc- 
tion within  the  kidney  itself,  or  beyond,  in  the  heart  or  lungs 
— in  each  and  every  case  the  blood-materials,  transuding 
through  the  walls  of  the  Malpighian  capillaries  into  the  tubes, 
mingle  with  the  urine  and  render  it  bloody  or  albuminous. 
There  are  many  interesting  points  of  analogy  between  the 
liver  and  the  kidney  as  regards  structure,  functions,  and 
pathology;  but  in  the  liver  there  is  nothing  analogous  to 
the  intratubular  Malpighian  capillaries,  and  therefore,  while 
albuminuria  is  of  very  common  occurrence,  an  albuminous  or 
sanguineous  condition  of  the  bile  is  a  rare  event. 


SECTION  II. 

ON  THE  VARIOUS  MODES  OF  TESTING  FOR  ALBUMEN  IN  THE 

URINE. 

Heat :  Mode  of  Applying — Fallacies. — Nitric  Acid  :  Mode  of  Using  —Fallacies 
— A  Drop  of  Nitric  Acid  prevents  Coagulation  by  Heat — Excess  of  Nitric 
Acid  redissolves  Albumen— Mode  of  Testing  for  a  Minute  Trace  of  Albumen. 
— Picric  Acid  as  an  Albumen  Test — Mode  of  using  in  Solution — Comparison 
with  Nitric  Acid — Distinction  between  Albumen  and  Urates — Distinction 
between  Albumen  and  Peptones — Picric  Acid  as  a  Test  for  Peptones — De- 
tection and  Separation  of  Peptones  when  mixed  with  Albumen — Vegetable 
Alkaloids  precipitated  by  Picric  Acid,  but  redissolved  by  Heat — Mucin  is  not 
Precipitated  by  Picric  Acid — Practical  Advantages  of  a  delicate  Test  for 
Albumen — The  Fallacy  of  Testing  a  Morning  Specimen  only — Influence  of 
the  Erect  Posture  and  Exercise  in  the  Production  of  Albuminuria  —The  Urine 
in  Cases  of  Small  Eed  Kidney  rarely  free  from  Albumen — Boiling  after  adding 
Acetic  Acid  sometimes  fallacious — The  smallest  Trace  of  Albumen  is  Patho- 
logical— Estimation  of  the  Amount  of  Albumen — History  of  the  Use  of 
Picric  Acid  as  a  Test  for  Albumen. 

I  propose  now  to  describe,  demonstrate,  and  critically 
review  the  various  modes  of  testing  for  albumen  in  the  urine, 
in  the  light  of  recent  knowledge  and  research. 

The  two  tests  for  albumen  which  have  hitherto  been  most 
generally  used  are  heat  and  nitric  acid.  I  pour  into  a  test: 
tube  a  column  of  urine  about  two  inches  in  height,  and  place 
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it  over  a  spirit-lamp.  Before  the  liquid  readies  the  boiling 
point,  the  albumen  begins  to  coagulate  ;  and  the  more  abun- 
dant the  albumen,  the  lower  is  the  temperature  at  which 
coagulation  commences.  When  the  urine  is  highly  albu- 
minous, as  the  heating  proceeds  and  coagulation  commences, 
the  tube  must  be  continually  and  briskly  shaken,  to  prevent 
the  sudden  expulsion  of  the  partially  coagulated  liquid  by  the 
steam  generated  beneath  a  dense  film  on  the  surface.  Now 
observe  that,  when  albuminous  urine  is  alkaline,  heat  alone 
will  not  show  the  presence  of  albumen.  I  take  some  of  this 
albuminous  urine,  and  before  applying  heat,  I  add  a  drop  or 
two  of  liquor  potassa3.  You  see  that,  when  boiled,  it  remains 
clear ;  the  potash  has  combined  with  the  albumen,  and  the 
resulting  albuminate  of  potash  is  not  coagulable  by  heat ;  but 
if  now  I  add  a  few  drops  of  strong  nitric  acid,  coagulation  at 
once  takes  place. 

Again,  some  specimens  of  urine,  when  boiled,  give  a  pre- 
cipitate which  has  the  appearance  of  albumen,  though  none  is 
present.  The  non-albuminous  urines  which  are  thus  acted 
on  by  heat,  are  usually  neutral  or  alkaline,  and  the  turbidity 
is  due  to  the  precipitation  of  phosphates.  To  a  specimen  of 
normal  urine  I  add  a  drop  or  two  of  liquor  potassse,  and, 
when  heated  over  the  lamp,  you  see  that  it  becomes  turbid. 

This  phosphatic  turbidity  is  easily  distinguished  from  an 
albuminous  coagulum  by  the  addition  of  a  drop  or  two  of  nitric 
acid,  or  even  of  acetic  acid,  or  citric  acid  solution,  which  dis- 
solves the  phosphates  while  coagulated  albumen  remains  un- 
dissolved. 

You  see,  then,  that  if  heat  alone  were  relied  upon  as  a  test 
for  albumen,  it  might  mislead  in  two  opposite  directions  :  (1) 
by  not  detecting  albumen  in  alkaline  urine,  and  (2)  by  giving 
a  delusive  phosphatic  precipitate  in  non-albuminous  urine. 

Nitric  acid  has  long  been  known  and  employed  as  a  valu- 
able test  for  albumen.  To  this  clear  specimen  of  urine  I  add 
a  few  drops  of  strong  nitric  acid,  and  an  abundant  coagulum 
of  albumen  is  immediately  formed.  In  most  cases,  nitric  acid 
alone  is  a  sufficient  test  for  the  presence  of  albumen  in  the 
urine,  but  there  are  some  exceptional  conditions,  and  some 
sources  of  fallacy,  which  I  now  proceed  to  point  out. 
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Here  is  a  specimen  of  albuminous  urine,  which,  as  you  see, 
is  highly  turbid  with  urates.  As  I  warm  it  over  the  lamp,  it 
lirst  becomes  clear  by  the  solution  of  the  urates,  and  then,  by 
the  further  application  of  heat,  the  albumen  coagulates,  and 
renders  the  urine  milky.  Such  a  specimen  requires  to  be 
cleared  by  heat  before  nitric  acid  can  be  satisfactorily  used  as 
a  test;  although,  as  you  see,  a  slight  excess  of  nitric  acid 
added  to  the  turbid  urine  decomposes  and  dissolves  the  urates, 
and  then  precipitates  the  albumen. 

It  sometimes  happens  that,  when  nitric  acid  is  added 
to  highly  acid  urine,  it  causes  a  turbid  deposit  of  urates, 
which  might  be  mistaken  for  an  albuminous  coagulum.  The 
distinction  is  readily  made  by  the  application  of  heat, 
which  dissolves  the  urates,  but  not  the  albuminous  precipi- 
tate. 

In  the  urine  of  patients  who  are  taking  copaiba,  nitric  acid, 
acting  on  the  resin,  causes  a  slight  milkiness,  which  has  some- 
times been  mistaken  for  albumen.  Such  urines  have  a  pecu- 
liar resinous  odour  ;  although  acid,  they  are  not  coagulated 
by  heat,  nor,  as  I  shall  presently  show  you,  by  picric  acid, 
which  is  a  most  delicate  test  for  albumen. 

When  an  excess  of  nitric  acid  is  added  to  a  highly  con- 
centrated urine,  it  sometimes  happens  that  a  copious  crystal- 
lisation of  nitrate  of  urea  gradually  occurs.  This  slowly 
formed  crystalline  deposit  could  scarcely  be  mistaken  for  an 
amorphous  coagulum  of  albumen. 

With  regard  to  nitric  acid  as  a  test  for  albumen  I  have  yet 
to  show  you  certain  facts  which  require  attention.  To  this 
specimen  of  highly  albuminous  urine  I  add  a  single  drop  of 
strong  nitric  acid.  You  see  that  it  forms  a  white  coagulum 
which,  on  shaking  the  tube,  is  redissolved;  a  second  drop 
may  be  added  with  the  same  result,  while  the  further  addition 
of  acid  causes  a  permanent  precipitate.  Now,  note  this  fact, 
that,  when  a  drop  or  two  of  nitric  acid  has  caused  a  coagulum 
which  has  been  redissolved,  the  subsequent  application  of 
heat  will  not  precipitate  the  albumen.  The  explanation  is, 
that  a  nitrate  of  albumen  has  been  formed,  which  is  not 
coagulable  by  heat,  but  readily  by  an  excess  of  the  acid. 
Albumen  is  a  neutral  substance  which  is  capable  of  combining, 
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on  the  one  hand,  with  alkalies,  as  we  have  before  seen ;  and, 
on  the  other,  with  acids ;  and,  in  both  instances,  to  form  com- 
pounds not  coagulable  by  heat.1 

As  a  drop  or  two  of  nitric  acid  will  prevent  the  coagulation 
of  albumen  by  heat,  so  a  great  excess  of  nitric  acid  added  to 
the  urine  will  either  redissolve  the  coagulum  which  first  forms, 
or,  if  rapidly  poured  in,  entirely  prevent  coagulation,  the 
mixture  remaining  quite  clear. 

Nitric  acid,  carefully  added  to  cold  urine,  is  one  of  the  most 
delicate  tests  for  a  slight  trace  of  albumen  in  the  urine.  For 
this  purpose,  a  few  drops  of  the  acid  may  be  placed  at  the 
bottom  of  a  test-tube,  and  the  urine  slowly  poured  into  the 
sloping  tube,  so  as  to  rest  on  the  surface  of  the  acid ;  or,  the 
urine  being  first  placed  in  the  tube,  a  few  drops  of  the  heavy 
acid  are  allowed  to  fall  through  the  urine  to  the  bottom.  The 
opalescent  albuminous  coagulum  appears  at  the  junction  of 
the  two  liquids. 

When  the  amount  of  albumen  is  small  the  opalescence 
with  nitric  acid  does  not  appear  until  the  tube  has  been 
allowed  to  stand  for  a  few  minutes,  and  is  then  looked  at  with 
a-  dark  background. 

In  'picric  acid  we  have  a  more  delicate  test  for  minute 
traces  of  albumen  than  either  heat  or  nitric  acid,  or  than  both 
these  tests  combined.  Picric  acid  is  used  in  the  form  of  a 
saturated  aqueous  solution.  An  ounce  of  water  at  60°  Fahr. 
retains  in  solution  5*3  grains  of  the  dry  acid.  A  saturated 
aqueous  solution  may,  therefore,  be  made  by  dissolving  the 
powder  in  boiling  distilled  or  filtered  rain-water,  in  the  pro- 
portion of  six  grains  to  the  ounce.  A  portion  of  the  acid  will 
crystallise  out  on  cooling,  leaving  a  transparent  yellow  super- 
natant liquid. 

I  now  show  you  that  this  solution  of  picric  acid,  being 
added  to  an  equal  volume  of  albuminous  urine,  in  a  test-tube, 
immediately  coagulates  the  albumen.  The  coagulum  is  made 
more  dense  by  the  subsequent  application  of  heat.  The  coagu- 
lated albumen  picrate  is  soluble  in  alkalies.    If,  therefore, 

1  The  influence  of  a  small  amount  of  nitric  acid  in  preventing  the  subsequent 
coagulation  of  albuminous  urine  by  heat  was  first  published  by  Mr.  Geor«'e 
Padley,  of  Swansea,  in  the  Medical  Gazette,  1845,  p.  242. 
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the  albuminous  urine  be  highly  alkaline,  it  is  necessary  to 
acidulate  it  with  acetic  or  citric  acid,  before  adding  the  picric 
solution.  This,  however,  is  very  rarely  necessary.  The  picric 
acid  solution  is  itself  sufficiently  acid  to  dissolve  the  phosphatie 
sediment  which  results  from  boiling  a  neutral  or  alkaline 
specimen  of  urine. 

When  the  albumen  is  very  copious,  a  few  drops  of  picric 
acid  cause  cloudiness,  which  disappears  on  shaking,  like  the 
cloudiness  caused  by  a  drop  or  two  of  nitric  acid.  A  further 
addition  of  the  solution  causes  a  permanent  coagulation.  A 
small  amount  of  picric  acid  solution  does  not  prevent  the 
subsequent  coagulation  of  the  albumen  by  heat,  and  an  albu- 
minous precipitate  by  picric  acid  is  not  soluble  by  an  excess 
of  the  acid.  In  these  two  respects,  picric  acid  differs  advan- 
tageously from  nitric  acid. 

To  detect  a  very  minute  trace  of  albumen,  I  adopt  the 
method  which  I  will  now  show  you.  Into  a  test-tube  six 
inches  long  I  pour  a  four-inch  column  of  urine ;  then,  holding 
the  tube  in  a  slanting  position,  I  gently  pour  an  inch-column 
of  the  picric  acid  solution  on  the  surface  of  the  urine,  where, 
in  consequence  of  its  low  specific  gravity  (1007),  it  mixes  only 
with  the  upper  layer  of  the  urine ;  and,  as  far  as  the  yellow 
colour  of  the  picric  solution  extends,  the  coagulated  albumen 
renders  the  liquid  turbid,  thus  contrasting  with  the  trans- 
parent unstained  urine  below.  Bear  in  mind  that,  for  the 
action  of  the  test,  there  must  be  an  actual  mixture,  and  not  a 
mere  surface-contact,  of  the  two  liquids.  When,  in  conse- 
quence of  the  scantiness  of  the  albumen,  the  turbidity  is  very 
slight,  the  application  of  heat  to  the  upper  part  of  the  turbid 
column  is  found  to  increase  the  turbidity. 

Any  previous  turbidity  in  the  urine  interferes  with  the 
detection  of  a  minute  trace  of  albumen.  The  turbidity,  which 
is  caused  by  any  floating  particles  in  the  urine,  is  increased 
by  the  yellow  stain  which  is  given  by  the  picric  acid  solution. 
The  turbidity  which  is  due  to  lithates  may  be  removed  by 
heat,  more  moderate  in  degree  than  that  required  to  coagulate 
albumen,  and  that  caused  by  mucus  by  a  previous  filtration 
of  the  urine  to  be  tested. 

I  have  proved,  by  numerous  observations,  that  picric  acid, 
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applied  in  the  manner  described,  is  a  more  delicate  and  trust- 
worthy test  than  nitric  acid  added  to  cold  urine. 

The  simplest  method  of  comparing  the  two  tests,  as 
regards  their  relative  delicacy,  is-  to  dilute  a  specimen  of  albu- 
minous urine  until  one  or  the  other  test  fails  to  act ;  when  it- 
will  be  found  that  the  picric  acid  solution  shows  the  presence 
of  albumen  in  a  specimen  diluted  much  beyond  the  point  at 
which  the  nitric  acid  fails  to  give  any  indication  of  its  pre- 
sence. The  picric  acid  often  gives  an  immediate  albuminous 
opalescence  in  urine,  when  nitric  acid  only  slowly,  after  an 
interval  of  some  minutes,  gives  a  similar,  but  perhaps  a 
doubtful,  indication.  I  shall  presently  have  something  to  say 
of  the  practical  value  of  a  test  for  minute  traces  of  albumen. 

Here  let  me  remark  that  the  albuminous  opalescence  with 
picric  acid,  which  always  occurs  immediately,  if  at  all,  and 
which  is  increased  by  heat,  may  readily  be  distinguished  from 
the  coarse  granular  particles  of  sodium  urate  which,  after  a 
delay  of  some  minutes  or  hours,  sometimes  result  from  the 
acidity  of  the  picric  solution.  The  granular  masses  of  urates, 
often  mixed  with  crystals  of  free  uric  acid,  quickly  fall  to  the 
bottom  of  the  test-tube,  and  are  readily  distinguished,  not  only 
under  the  microscope,  but  even  by  the  unaided  eye. 

It  rarely  happens  that  the  picric  solution,  in  common  with 
all  acid  tests,  produces  an  immediate  turbidity  in  non-albu- 
minous urine  by  the  precipitation  of  urates.  This  turbidity, 
like  the  similar  turbidity  sometimes  caused  by  nitric  acid,  is 
readily  distinguished  from  albumen  by  its  speedy  and  complete 
disappearance  when  heat  is  applied.  In  very  rare  instances 
uric  acid  crystals  are  quickly  set  free  by  the  addition  of  picric 
acid,  in  sufficient  quantity  to  cause  a  slight  turbidity  which  is 
not  removed  by  heat.  The  appearance  of  the  crystals  under 
the  microscope  would  distinguish  this  from  an  albuminous 
opalescence. 

It  has  been  objected  to  picric  acid  as  a  test  that  it  gives 
with  peptones  a  precipitate  not  distinguishable  from  albumen. 
To  this  statement,  I  reply,  first,  that  the  precipitate  with  pep- 
tones is  most  easily  distinguished  from  that  with  albumen  by 
its  ready  solubility  when  heated.  I  have  here  a  peptonised 
solution  of  mutton-fibre  j  the  addition  of  picric  acid  solution 
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causes  a  copious  yellow  precipitate,  which,  as  you  see,  is 
entirely  dissolved  over  the  spirit-lamp  before  the  liquid  reaches 
the  boiling-point.  The  distinction,  then,  between  albumen 
picrate  and  peptone  picrate  is  sufficiently  easy.  In  fact,  there 
is  no  known  substance,  occurring  in  either  normal  or  abnormal 
mine,  except  albumen,  and,  in  very  rare  cases,  uric  acid,  which 
gives  a  precipitate  with  picric  acid  insoluble  by  the  subsequent 
application  of  heat. 

Precipitated  peptones  resemble  a  sediment  of  urates  in  the 
fact  that  both  are  dissolved  by  heat,  but  they  are  readily 
distinguished  by  the  microscope,  which  shows  the  urates  to 
be  composed  of  large  granules  of  sodium  urate  and  uric  acid 
crystals.  Freshly  precipitated  peptones  appear  under  the 
microscope  quite  homogeneous  and  free  from  granular  solid 
particles ;  but  when,  after  being  dissolved  by  heat,  they  are 
reprecipitated  on  cooling,  they  contain  exceedingly  minute 
granules,  which  are  incessantly  dancing  about  with  the  so- 
called  '  Brownian  movement.' 

This  granular  condition  occurs  at  once  if  the  cooling  be 
allowed  to  take  place  slowly  in  the  air,  but  if  the  liquid  be 
suddenly  cooled,  by  plunging  the  test-tube  in  cold  water,  the 
precipitate  does  not  assume  the  granular  appearance  until  it 
has  been  allowed  to  stand  for  some  hours. 

The  test  for  peptones  which  is  commonly  employed  is 
Fehling's  copper  solution,  which  gives  a  rose-red  colour  at  the 
junction  of  the  two  liquids,  when  the  urine  is  gently  poured 
on  the  surface  of  the  solution  previously  introduced  into  the 
test-tube.  The  utility  of  the  test  is,  however,  much  lessened 
by  the  fact  that  albuminous  urine,  treated  in  the  same  manner 
with  Fehling's  solution,  yields  a  colour  which  cannot  be  dis- 
tinguished from  that  which  occurs  in  peptonous  urine. 

That  picric  acid  is  a  much  more  delicate  test  for  peptones 
than  Fehling's  solution  is  shown  by  the  fact  that  the  addition 
of  artificially  prepared  peptones  to  normal  urine,  in  amount 
sufficient  to  give  a  copious  precipitate  with  picric  acid  soluble 
by  heat,  affords  only  a  slight  colour  indication  with  Fehling's 
solution. 

If  peptones  are  associated  with  albumen  in  the  same 
specimen,  their  detection  and  separation  may  be  readily 
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effected  by  the  picric  acid  and  heat  tests.  The  precipitate 
with  picric  acid,  instead  of  being  increased  and  rendered  more 
dense  by  heat,  as  when  albumen  alone  is  present,  will  be 
lessened  and  dissolved  in  proportion  to  the  amount  of  pep- 
tones present.  If  the  boiling  liquid  be  then  poured  on  a  filter, 
the  dissolved  peptone  picrate  will  pass  through  and  precipi- 
tate again  on  cooling,  while  the  coagulated  albumen  remains 
on  the  filter. 

By  testing  in  this  manner  I  have  found  a  trace  of  peptones 
in  many  specimens  of  highly  albuminous  urine,  but  hitherto 
I  have  not  met  with  a  single  instance  of  peptonuria  apart 
from  albuminuria. 

Dr.  J.  Frank  Nicholson,  writing  to  the  Lancet,1  mentioned 
the  fact  that,  in  the  urine  of  patients  taking  large  doses  of 
quinine,  he  got,  with  picric  acid,  copious  opalescence,  which 
was  cleared  by  heat.  A  similar  precipitate  occurs  when  cin- 
chonidine  is  taken  in  large  doses.  In  fact,  most  of  the  vege- 
table alkaloids,  such  as  morphine,  atropine,  &c,  are  precipitated 
by  picric  acid  and  by  the  potassio-mercuric  iodide ;  but  the 
cinchona  alkaloids  are  alone  likely  to  be  taken  in  sufficient 
doses  to  render  the  urine  opalescent  with  either  of  these  tests, 
and  then  the  complete  clearance  by  heat  at  once  distinguishes 
them  from  an  albuminous  precipitate. 

It  has  sometimes  been  asserted  that  picric  acid  coagulates 
mucin,  and  so  may  cause  an  opalescence  in  normal  urine. 
This  erroneous  statement  is  explained  by  the  fact  that  those 
from  whom  it  emanates  have  combined  either  acetic  or  citric 
acid  with  the  picric  ;  a  combination  which  is  quite  unnecessary 
except,  as  before  mentioned,  when  the  urine  is  highly  alkaline. 

As  neither  acetic  nor  citric  acid  coagulates  albumen  with- 
out the  application  of  heat,  while  both  acids  coagulate  mucin, 
when  an  alkaline  urine  is  suspected  to  contain  a  trace  of 
albumen,  it  should  be  acidulated  with  acetic  or  citric  acid, 
and  filtered  to  separate  the  mucin.  The  filtrate  may  then  be 
tested  with  picric  acid  and  heat  as  usual.  When  an  alkaline 
urine  is  highly  albuminous,  the  slight  opalescence  caused  by 
the  coagulation  of  the  mucin  by  acetic  or  citric  acid  may  be 
disregarded. 

1  November  10,  1883,  p.  835. 
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I  have  shown  you  that  picric  acid  is  a  most  delicate  and 
trustworthy  test  for  albumen  in  the  urine ;  and  if  you  ask 
whether  there  is  any  practical  advantage  to  be  gained  by  the 
employment  of  so  sensitive  a  test,  I  reply  that,  unquestionably, 
there  is.  For  instance,  during  the  convalescence  from  acute 
nephritis  with  albuminuria,  whether  the  result  of  scarlet  fever, 
of  exposure  to  cold,  or  of  the  other  well-known  exciting  causes, 
it  is  of  vital  importance  to  be  assured  that  the  urine  is  entirely 
free  from  albumen  before  the  patient  is  allowed  to  pass  from 
medical  supervision  and  to  return  to  his  usual  habits.  For 
the  want  of  such  exact  and  careful  observation,  it  too  often 
happens  that,  in  these  essentially  curable  cases,  the  recovery 
is  incomplete;  a  trace  of  albumen  remains,  but  unattended 
by  any  signs  of  functional  disorder,  until,  it  may  be  many 
years  afterwards,  the  patient  presents  himself  with  some  of 
the  many  distressing  symptoms  and  unequivocal  physical 
signs  in  the  urine,  the  heart,  the  arteries,  the  eyes,  and 
various  other  tissues,  of  advanced  and  incurable  degeneration 
of  the  kidneys. 

And  here  let  me  warn  you  to  avoid  the  not  uncommon 
mistake  of  testing  for  albumen  only  one  specimen  of  urine,  and 
that  one  ivhich  has  been  passed  before  breakfast.  It  frequently 
happens  that,  while  the  urine  which  is  passed  after  resting  in 
bed  and  before  breakfast  is  quite  free  from  albumen,  that 
which  is  secreted  after  food  and  exercise  contains  albumen  in 
abundance.  It  is,  therefore,  obvious  that,  if  a  morning  speci- 
men alone  were  tested,  a  patient  might  be  considered  and 
pronounced  convalescent  while  disease  of  a  dangerous  tendency 
is  still  present.  It  is  always  desirable  to  have  for  testing  both 
a  night  and  a  morning  sample  of  urine ;  the  former  showing 
the  effect  of  food,  exercise,  and  change  of  temperature,  the 
latter  of  abstinence,  rest,  and  warmth. 

It  will  very  commonly  be  found  that  the  amount  of  albumen 
in  the  urine  secreted  after  food  and  exercise  is  twice  as  great 
as  that  passed  after  some  hours  of  abstinence  and  rest  in  bed. 

The  erect  posture  alone  has  sometimes  a  remarkable  influ- 
ence. In  one  of  my  patients  lately,  a  youth  recovering  from 
acute  albuminuria,  it  was  found  at  one  period  that,  although 
no  albumen  appeared  after  his  breakfast,  so  long  as  he 
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remained  in  bed;  soon  after  he  assumed  the  erect  posture, 
a  trace  of  albumen. was  found  in  the  urine,  whether  before 
or  after  breakfast,  although  he  remained  in  the  same  warm 
room.  The  only  probable  explanation  of  this  is  that  the 
erect  posture  caused  some  congestion  of  the  kidneys,  and 
consequent  escape  of  albumen,  by  the  gravitation  of  blood 
into  their  weakened  and  relaxed  vessels. 

In  many  cases,  however,  food  has  a  very  decided  influence 
in  the  production  of  albuminuria.  Thus  in  hospital  practice 
I  have  often  found  that  in  cases  of  acute  albuminuria  in  which, 
under  an  exclusive  milk  diet,  the  albumen  had  disappeared, 
the  addition  of  solid  food,  while  the  patient  is  still  kept  in  bed, 
had  caused  a  reappearance  of  albumen.  In  order  to  ascertain 
the  cause  of  an  occasional  recurring  albuminuria,  to  which 
the  very  inappropriate  term  '  Cyclical  Albuminuria '  has  lately 
been  applied,  it  is  often  necessary  to  test  the  urine  at  short 
intervals  during  the  twenty-four  hours.  In  this  way  only  is 
it  possible  to  determine,  in  each  case  of  recurring  albuminuria, 
the  respective  influence  of  food,  temperature,  posture,  and 
exercise. 

There  is  yet  another  class  of  cases  in  the  investigation  of 
which  it  is  of  practical  importance  to  employ  a  delicate  and 
trustworthy  test  for  albumen.  I  refer  to  that  common  form 
of  Bright's  disease  in  which  the  small  red  granular,  or  so-called 
cirrhotic,  kidney  is  found  after  death.  In  this  class  of  cases, 
the  amount  of  albumen  is  often  small,  and  is  no  index  or 
measure  of  the  gravity  of  the  disease ;  indeed,  more  than  one 
recent  observer  has  asserted  that  an  entire  absence  of  albu- 
men is  of  common  occurrence  in  this  form  of  disease.  This 
statement,  however,  is  not  in  accordance  with  my  experience. 
The  cases  of  this  disease  that  have  come  under  my  observa- 
tion have  been  very  numerous,  and  I  am  constantly  meeting 
with  fresh  examples ;  and  when  the  existence  of  the  disease 
has  been  unequivocally  established  by  other  signs  and  symp- 
toms, I  have  very  rarely  found  that  a  careful  testing  of  the 
urine  at  different  periods  of  the  day  has  failed  to  detect 
albumen.  The  idea  that  the  urine  is  often  free  from  albumen 
in  these  cases  must,  I  think,  have  resulted  from  carelessness 
or  want  of  skill  in  testing. 
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One  method  of  testing  which  is  in  common  use  is  very 
likely  to  mislead ;  I  refer  to  the  practice  of  adding  acetic  acid 
to  the  urine  before  boiling.  The  result  often  is  that,  albumen 
not  being  coagulable  by  an  excess  of  the  acid,  an  albumen 
acetate  is  formed,  which,  like  the  albumen  nitrate  before 
mentioned,  is  not  coagulable  by  heat ;  the  albumen,  therefore, 
remains  in  solution,  and  is  not  detected. 

I  cannot  too  emphatically  insist  upon  the  fact  that  the 
smallest  trace  of  albumen  in  the  urine,  whether  with  or 
without  the  appearance  of  renal  tube-casts,  is  always  abnormal 
and  pathological.  Not  long  since,  during  a  discussion  at  the 
Clinical  Society,  it  was  suggested  by  one  speaker  that  an 
amount  of  albumen  so  minute  as  to  require  for  its  detection 
any  test  more  delicate  than  heat  and  nitric  acid  should  be 
looked  upon  as  physiological.  I  scarcely  need  say  that  such  a 
distinction  would  be  purely  artificial,  and  not  in  accordance 
with  facts. 

Without  doubt,  the  correct  interpretation  of  the  significance 
of  albuminuria,  whether  in  small  or  large  amount,  is  a  subject 
of  great  practical  importance ;  but  if  the  absence  of  symptoms 
and  the  superficial  appearance  of  perfect  health  are  to  be  taken 
as  evidence  that  albuminuria  is  physiological,  I  can  affirm  that 
the  largest  possible  amount  of  albumen  in  the  urine  might, 
not  rarely,  be  looked  upon  as  physiological.  The  notorious 
absence  of  symptoms  in  many  cases  of  albuminuria  accounts 
for,  but  does  not  excuse,  the  too  common  neglect  to  test  the 
urine  until  renal  degeneration  has  reached  an  incurable  stage. 
Until  the  practice  of  testing  the  urine  in  all  cases  of  disordered 
health,  no  matter  how  trivial,  becomes  general,  cases  of  un- 
suspected latent  albuminuria  will  continue  to  abound. 

The  easiest  and  the  most  exact  mode  of  estimating  the 
amount  of  albumen  in  the  urine  is  by  the  use  of  Esbach's  gradu- 
ated tubes.1  The  albumen  is  coagulated  by  a  solution  of  picric 
acid,  either  with  or  without  citric  acid  :  the  amount  of  sediment, 
after  being  allowed  to  stand  for  twenty-four  hours,  indicates 

1  See  papers  by  Dr.  Veale  (who  had  carefully  tested  the  accuracy  of  this 
method),  British  Medical  Journal,  May  1884,  p.  898  ;  by  Mr. Bloomfield,  Lancet, 
January  23, 1886  ;  by  Dr.  Cruise,  Dublin  Journal  of  Medical  Science,  June  1886, 
p.  499  ;  and  by  Dr.  Sidney  Coupland  and  myself,  Lancet,  July  1886,  p.  63. 
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the  number  of  grammes  of  dried  albumen  per  litre  of  urine.  The 
graduated  tubes,  with  printed  directions  for  their  use,  and  for 
making  the  test  solution,  are  sold  by  Mr.  E.  Cetti,  of  36  Brooke 
Street,  Holborn. 

This  method,  which  is  very  accurate  when  the  amount  of 
albumen  is  not  less  than  1  gramme  per  litre  (O01  per  cent.), 
is  not  applicable  for  the  estimation  of  very  small  quantities  of 
albumen.  To  such  specimens  it  is  convenient  to  apply  the 
terms  slightly  opalescent,  opalescent,  opalescent  to  milky,  and 
milky,  to  express  varying  degrees  of  coagulability. 

The  potassio-mercuric-iodide  solution,  prepared  by  adding 
a  solution  of  potassium  iodide  to  a  solution  of  mercuric 
chloride  until  the  red  precipitate  is  just  re-dissolved,  has  been 
much  praised  as  a  highly  sensitive  test  for  albuminuria.  The 
test  is  entirely  untrustworthy,  for  the  simple  reason  that  with 
the  addition  of  acetic  or  citric  acid,  without  which  it  does  not 
coagulate  albumen,  it  causes  an  opalescence  in  all  normal 
urines,  by  precipitating  mucus  and  apparently  some  other  nor-, 
mal  constituent  of  the  secretion. 

And  now,  gentlemen,  having,  as  I  trust,  convinced  you  of 
the  great  value  of  picric  acid  as  an  albumen  precipitant,  I 
shall,  in  a  future  lecture,  show  you  that,  in  combination  with 
potash,  it  is  an  admirable  qualitative  and  quantitative  test  for 
sugar.1 

1  I  was  induced  to  use  picric  acid  as  a  test  for  albumen  by  a  suggestion  from 
my  son,  G.  Stillingfleet  Johnson,  who  found,  as  he  states  in  a  paper  on  the 
Compounds  of  Albumen  with  Acids,  published  in  the  Journal  of  the  Chemical 
Society,  August  1874,  that  picric  acid  causes  coagulation  of  albumen  in  solutions 
of  all  the  acid  compounds  of  that  substance.  It  was  not  until  after  I  had  (in 
the  Lancet,  November  4, 1882,  p.  737)  published  my  experience  of  picric  acid 
as  an  albumen  test  that  I  became  aware  of  the  fact  that  the  same  test,  although 
known  to  very  few,  had  for  some  years  been  occasionally  used  by  others  (see  my 
letter  in  the  Lancet,  November  11,  p.  823).  As  I  shall  explain  hereafter  when 
we  come  to  the  consideration  of  the  tests  for  sugar,  my  first  observation  of 
the  reaction  of  glucose  in  a  boiling  solution  of  picric  acid  and  caustic  potash 
was  the  result  of  what  I  have  ventured  to  call '  a  happy  accident.' 
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THE  GENERAL  CHARACTERS  OP  BRIGHt's  DISEASE. 

Bright's  Disease— History  and  Definition  of  the  Term— General  Propositions 
relating  to  Bright's  Disease  :— 1.  It  is  of  Constitutional  Origin:  Proof  of 
this— 2.  The  Primary  and  Chief  Changes  occur  in  the  Gland  Cells  of  the 
Kidney— 3.  Changes  in  Basement-membrane  of  Tubes  and  Malpighian  Cap- 
sules often  misinterpreted— 4.  Changes  in  Vessels  of  Kidney  and  other 
Organs  later  and  less  constant— 5.  Morbid  Products  appearing  as  Tube- 
casts  in  the  Urine  are  of  great  diagnostic  value  — Mode  of  examining 
Urinary  Sediments. 

Definition  of  Bright's  Disease. — Having  made  yourselves 
acquainted  with  the  structure  and  functions  of  the  kidney, 
you  are  prepared  to  enter  upon  the  study  of  its  diseased 
conditions ;  and  I  now  proceed  to  give  you  some  account  of 
a  most  important  and  interesting  class  of  cases  which  are 
usually  included  under  the  name  of  Bright's  disease.  The 
history  of  this  term  may  be  very  briefly  told.  Before  the 
time  of  Dr.  Bright,  it  was  known  that  dropsy  and  disease  of 
the  kidney  were  sometimes  associated.  It  was  also  known 
that  some  dropsical  patients  had  albuminous  urine.1  Dr. 
Bright's  great  merit  and  originality  consisted  in  this,  that  he 
pointed  out  the  frequent  association  of  dropsy  and  albumi- 
nuria with  very  striking  pathological  changes  in  the  kidney. 
In  the  first  volume  of  his  Reports  of  Medical  Cases,  published 
in  1827,  he  described  and  represented  by  beautiful  coloured 
drawings  various  morbid  appearances  in  the  kidney;  some 
kidneys  being  large  and  congested ;  others  large  and  anaemic ; 
and  others,  again,  contracted  and  granular.  He  showed  that 
these  forms  of  renal  disease  are  of  every-day  occurrence; 
that  they  are  frequently  associated  not  only  with  dropsy,  but 
with  many  other  formidable  secondary  diseases  ;  and  thus  he 
opened  up  the  great  field  of  renal  pathology,  which  had  pre- 
viously been,  for  all  practical  purposes,  an  almost  unknown 
region.  These  morbid  conditions  of  the  kidney  having  been 
made  known,  it  became  necessary  to  give  them  a  name,  and 

1  See  Observation  on  the  Nature  and  Cure  of  Dropsies,  by  John  Blackall, 
M.D.,  3rd  ed.  1818. 
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various  names  have  been  proposed.  Kayer  used  the  term 
'nephrite  albumineuse'  to  designate  this  class  of  diseases. 
The  objections  to  this  term  are,  first,  that  every  form  of  in- 
flammation of  the  kidney  may  be  associated  with  albuminous 
urine ;  and  second,  that  some  forms  of  the  disease  under  con- 
sideration are  not  of  an  inflammatory  nature.  Dr.  Christison 
called  the  disease  '  granular  degeneration.'  The  kidneys,  it  is 
true,  are  often  granular ;  but  in  some  of  the  most  character- 
istic cases  they  are  quite  smooth,  and  not  at  all  granular. 
Each  of  these  terms,  then,  being  insufficient  and  objectionable, 
it  has  become  the  custom  to  designate  the  morbid  states  of 
the  kidney  by  the  name  of  the  distinguished  physician  who 
discovered  them;  and  so  the  term  '  Bright' s  disease'  has 
come  into  very  general  use  both  in  this  country  and  abroad. 
The  term  is  sufficiently  convenient  and  unobjectionable,  if  only 
we  can  agree  upon  a  definition.  The  designation  Bright' s 
disease  seems  to  involve  the  idea  of  unity ;  and  some  patho- 
logists have  maintained  that  all  the  morbid  changes  in  the 
kidney  to  which  attention  was  directed  by  Dr.  Bright  are  the 
result  of  a  single  morbid  process  in  different  stages  and  of 
various  grades  of  intensity.  I  shall  have  no  difficulty  in  con- 
vincing you  that  this  view  is  erroneous.  Meanwhile,  however, 
I  must  ask  you  to  bear  in  mind  that  under  the  name  of 
Bright's  disease  are  included  various  forms  of  acute  and 
chronic  disease.  I  believe  the  following  to  be  the  best  defini- 
tion of  the  term  Bright's  disease — '  a  generic  term  indicating 
several  forms  of  acute  and  chronic  disease  of  the  kidney, 
usually  associated  with  albumen  in  the  urine,  and  frequently 
with  dropsy,  and  with  various  secondary  diseases  resulting 
from  deterioration  of  the  blood.' 

Accepting  this  definition  of  Bright's  disease,  we  shall  find 
that  it  is  nearly  synonymous  with  albuminuria — nearly,  but 
not  quite.  For,  on  the  one  hand,  in  some  rare  and  quite 
exceptional  cases,  both  acute  and  chronic,  albuminuria  is 
sometimes  absent ;  and,  on  the  other  hand,  albuminuria  may 
be  unassociated  with  Bright's  disease.  For  example,  the  mix- 
ture of  blood  or  pus  with  the  urine  of  course  renders  it  albu- 
minous;  but  hematuria  and  purulent  urine,  although  often 
associated  with  Bright's  disease,  may  result  from  other  and 
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quite  distinct  pathological  conditions,  either  general  or  local. 
And,  again,  in  the  advanced  stages  of  valvular  disease  of  the 
heart,  and  in  some  cases  of  extreme  emphysema  of  the  lungs 
with  bronchitis,  albuminuria  may  be  caused  by  passive  con- 
gestion of  the  kidney  resulting  from  an  impeded  circulation 
through  the  heart  and  lungs,  and  a  consequent  engorgement 
of  the  whole  systemic  venous  system ;  yet  albuminuria  thus 
originating  from  purely  mechanical  causes  would  not  be 
correctly  designated  a  form  of  Bright's  disease.  With  these 
limitations,  however,  the  terms  '  albuminuria '  and  '  Bright's 
disease'  may  be  looked  upon  as  practically  synonymous;  and, 
to  avoid  wearisome  reiteration,  I  shall  employ  sometimes  one 
and  sometimes  the  other  term. 

Now  let  me  impress  upon  you  that,  according  to  the  no- 
menclature and  definition  which  I  have  given  you,  Bright's 
disease  is  not  always,  and  of  necessity,  an  incurable  malady. 
Under  this  common  designation  will  be  included  on  the  one 
hand  cases  of  renal  disease  as  curable  as  a  simple  bronchitis  or 
a  slight  pneumonia,  and  on  the  other  hand  cases  as  intractable 
as  advanced  pulmonary  phthisis.  The  first  great  division  of 
cases  of  Bright's  disease  is  into  acute  and  chronic ;  and,  in  any 
case  that  comes  under  your  notice,  there  always  arises  this 
most  important  practical  question,  Is  the  disease  acute,  and 
therefore  probably  curable  ?  or  is  the  case  one  of  chronic  and 
advanced  degeneration  of  the  kidney,  and  therefore  probably 
irremediable  ?  A  careful  study  of  the  entire  history  of  the 
disease,  and  of  each  particular  case  that  comes  under  your 
observation,  will  alone  enable  you  to  give  a  true  and  trust- 
worthy answer  to  this  question. 

Before  I  proceed  to  discuss  the  various  forms  of  Bright's 
disease,  I  wish  to  direct  your  attention  to  certain  general 
propositions  which  are  true  of  all  forms  of  the  disease. 

Proposition  I. — Bright's  disease  is  not  a  merely  local  malady, 
but  a  disease  of  constitutional  origin  ;  and  the  proximate  cause 
of  the  renal  disease  is,  in  all  probability,  a  morbid  condition  of 
the  blood. 

The  proofs  of  the  blood-origin  of  Bright's  disease  are  to  be 
found  in  the  entire  pathological  history  of  the  disease.  Much  of 
this  evidence  will  come  under  our  consideration  hereafter,  but 
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some  facts  bearing  upon  the  question  may  with  advantage  be 

referred  to  now. 

First,  then,  the  disease  is  a  bilateral  disease.    The  rule  is, 
that  both  kidneys,  receiving  the  same  morbid  blood,  are  both 
affected,  and  both  by  the  same  form  of  disease,  although  the 
degeneration  is  sometimes  more  advanced  in  one  kidney  than 
in  the  other.    The  exceptions  to  this  rule  are  easily  explained. 
For  example,  one  kidney  may  be  absent  or  undeveloped ;  or 
it  may  have  been  destroyed  by  an  abscess  or  by  the  impaction 
of  a  calculus.    Bright 's  disease  occurring  in  such  cases  would 
of  necessity  be  unilateral.    But  the  most  instructive  case  of 
unilateral  Bright's  disease  that  I  am  acquainted  with  has  been 
published  by  the  late  Dr.  Moxon.1    In  a  woman  aged  34,  who 
died  of  dropsy,  the  right  kidney  had  the  characters  of  a  large, 
pale,  granular  Bright's  kidney.    '  The  left,  on  the  contrary,  was 
rather  small,  and  of  the  colour  and  appearance  of  a  healthy 
kidney.'  A  microscopic  examination  showed  the  large  kidney  to 
be  much  diseased;  the  smaller  '  practically  healthy.'  The  expla- 
nation of  this  remarkable  difference  was  found  in  the  fact  that 
the  left  renal  artery  was  plugged  by  a  very  old  fibrinous  coagu- 
lum,  probably  derived  from  the  interior  of  the  heart.  Dr. 
Moxon,  in  his  interesting  comments  on  this  case,  suggests  that, 
while  one  kidney  was  saved  by  a  diminution  or  rather  a  suspen- 
sion of  its  function,  the  other  was  destroyed  by  an  excess  of  func- 
tion.  We  know,  as  he  says,  that  an  excess  of  normal  function 
(as,  for  instance,  when  double  work  is  thrown  upon  one  kidney  in 
consequence  of  the  other  having  been  destroyed  by  an  impacted 
calculus)  causes  not  Bright's  disease,  but  simple  hypertrophy 
of  the  kidney.    In  this  case,  the  result  was  to  aggravate  a 
disease  which  probably  had  already  commenced.    But,  with 
reference  to  the   theory  of  blood-poisoning,  which  I  am 
now  endeavouring  to  illustrate,  I  would  suggest  that  the 
fibrinous  plug  saved  the  left  kidney  by  excluding  morbid  blood 
from  its  gland-cells,  while  it  damaged  the  right  by  diverting 
to  it  a  double  supply  of  the  same  morbid  blood.    The  bare 
nutrition  of  the  left  kidney  was  probably  maintained  by  anas- 
tomoses between  the  renal  artery  and  other  branches  from 
the  aorta  (the  kidney  may  be  partially  injected  from  the  aorta 

1  Pathological  Transactions,  vol.  xix.  p.  268. 


652  CHARACTERS  OF  BRIGHT S  DISEASE    [chap.  xlv. 

after  ligature  of  the  renal  artery) ;  but  the  secretory  function, 
in  the  discharge  of  which,  as  we  shall  hereafter  see,  the 
pathological  changes  occur,  was  suspended,  and  therefore  the 
organ  underwent  no  other  change  than  slight  wasting,  the  re- 
sult of  a  defective  supply  of  nutrient  blood.  This  exceptional 
case,  therefore,  confirms  and  helps  to  explain  the  rule  that 
Bright 's  disease  is  bilateral. 

Secondly,  confirmatory  evidence  of  the  blood-origin  of 
Bright's  disease  is  derived  from  the  fact  that  the  malady 
occurs  in  association  with  constitutional  states  in  which  a 
morbid  condition  of  blood  may  confidently  be  assumed  to  exist. 
Albuminuria,  varying  in  degree  and  in  duration,  has  been 
found  more  or  less  frequently  associated  with  scarlet  fever, 
diphtheria,  measles,  small-pox,  erysipelas,  pyaemia,  typhus  and 
typhoid  fever,  yellow  fever,  rheumatic  fever,  malarious  fevers, 
cholera,  purpura,  scurvy,  diabetes,  syphilis,  certain  forms  of 
pneumonia,  pregnancy,  the  absorption  of  secretions  from  the 
interior  of  the  uterus  after  parturition,  gout,  the  abuse  of 
alcoholic  liquors,  excessive  eating,  certain  forms  of  dyspepsia, 
resulting,  as  may  be  supposed,  in  the  passage  of  crude 
materials  into  the  circulation,  a  poor  and  insufficient  diet, 
purulent  and  other  exhausting  discharges,  and,  lastly,  sup- 
pressed action  of  the  skin  by  exposure  to  cold,  and  especially 
to  cold  and  wet  combined. 

Proposition  II. — The  morbid  blood,  which  is  assumed  to  be 
the  proximate  cause  of  Bright's  disease  in  all  its  forms,  exerts 
its  influence  primarily  and  chiefly  upon  the  gland-cells  which 
line  the  convoluted  tubes.  Look  at  a  diseased  kidney,  or  at 
one  of  Dr.  Bright's  beautiful  plates,  and  you  see  at  a  glance 
that  the  cortex  or  secreting  portion  of  the  kidney  is  the  main 
seat  of  the  disease ;  while  the  medullary  cones,  even  in  the 
advanced  stages  of  the  malady,  are  left  comparatively  intact. 
Examine  the  diseased  gland  with  the  microscope,  and  you  find 
that  the  morbid  process  has  been  concentrated,  and,  as  it  were, 
brought  to  a  focus  upon  the  secreting  cells  within  the  urini- 
ferous  tubes.  The  kidney,  as  a  great  blood  purifier,  forms  an 
outlet  and  a  means  of  escape  for  many  useless  and  noxious 
materials  which  have  been  developed  within  the  system  or  in- 
troduced from  without ;  and  in  the  discharge  of  this  excretory 
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function,  the  gland  undergoes  the  degenerative  changes  which 
constitute  Bright's  disease.  The  blood  in  the  vessels  of  the 
kidney  probably  contains  no  more  noxious  materials  than  an 
equal  volume  of  blood  in  any  other  tissue— that  of  the  voluntary 
muscles,  for  instance ;  but,  during  the  process  of  excretion, 
these  products  are  withdrawn  from  the  blood  and  concentrated 
within  the  gland-cells  of  the  kidney,  where  they  effect  the 
morbid  changes  hi  question.  The  intertubular  pathological 
products  which  sometimes  occur,  either  alone  or  associated  with 
other  structural  changes,  are  comparatively  infrequent. 

Proposition  III. — The  structural  changes  which  occur  in  the 
basement-membrane  of  the  tubes  and  in  the  Malpighian 
capsules  are  direct  results  of  the  intratubular  cell-changes. 

These  changes  in  the  basement-membrane  are  often  very 
obvious  and  striking,  but  they  have  frequently  been  misin- 
terpreted. For  example,  thickening  and  corrugation  of  the 
membranous  walls  of  the  tubes  in  the  advanced  stages  of  a 
contracted  granular  kidney  are  often  described  as  being  the 
result  of  a  primary  formation  of  connective  tissue  between 
the  tubes — an  interstitial  fibrosis,  as  it  is  called — but  I  shall 
demonstrate  to  you  hereafter  that  the  greater  part  of  this 
supposed  new  formation  of  fibrous  tissue  consists  of  the 
atrophied  remains  of  intertubular  capillaries  and  of  the 
basement-membrane  of  uriniferous  tubes,  whose  epithelial 
lining  has  been  destroyed  by  a  primary  pathological  process. 

Proposition  IV. — During  the  progress  of  chronic  Bright's 
disease,  the  blood-vessels  in  the  kidney  and  in  many  other 
tissues  and  organs  undergo  very  interesting  changes,  but  these 
occur  later  and  less  constantly  than  those  which  affect  the 
secreting  tissues  of  the  gland. 

Proposition  V. — The  pathological  products  of  the  structural 
changes  within  the  tubes,  being  carried  out  by  the  liquid 
secretion,  escape  with  the  urine  and  appear  in  the  form  of 
cylindrical  casts  of  the  uriniferous  tubes ;  and  a  microscopical 
examination  of  these  tube- casts  affords  most  interesting  and 
valuable  information  as  to  the  nature  and  the  stage  of  the 
renal  disease.  I  shall  hereafter  show  you  the  various  forms 
of  tube-casts,  and  explain  to  you  their  pathological  and  dia- 
gnostic significance. 
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Let  me  impress  upon  you  that  the  examination  of  urinary 
sediments  of  all  kinds  is  much  facilitated  by  allowing  the  urine 
to  stand  for  a  few  hours  in  a  four-ounce  conical  glass.  Then 
a  portion  of  the  sediment  can  be  taken  up  with  a  pipette  and 
put  into  a  glass  cell,  and  this,  covered  with  thin  glass,  is 
now  placed  beneath  a  quarter-inch  object-glass.  A  magnifying 
power  of  about  two  hundred  diameters  is  quite  sufficient  for 
the  examination  of  urinary  sediments  ;  and  with  a  higher 
power  it  would  be  impossible  to  focus  to  the  bottom  of  a  cell. 
The  most  convenient  cell  is  made  by  cementing  with  marine 
glue  a  circular  flat  ring  of  glass,  or  a  thin  square  of  glass  with 
a  circular  perforation,  upon  the  ordinary  microscopic  slip  of 
glass.  These  cells  are  sold  by  all  microscope-makers.  One 
cell,  with  ordinary  care,  will  last  for  months.  When  the  sedi- 
ment is  scanty  it  is  a  waste  of  time  to  hunt  for  tube-casts  in  a 
drop  of  urine  placed  between  two  flat  pieces  of  glass.  The 
glass  cell  before  mentioned  holds  several  drops  of  sediment, 
and  therefore  greatly  facilitates  the  investigation. 

When  making  a  microscopical  examination  of  the  urine, 
care  must  be  taken  not  to  mistake  fibres  of  cotton,  or  of  wool, 
or  human  hairs,  which  are  often  accidentally  present,  for  tube- 
casts.  A  practitioner  once  brought  to  me  a  specimen  of  sup- 
posed tube-casts  of  various  colours — green,  blue,  and  red — and 
I  regret  to  say  that  he  was  not  grateful  when  I  told  him  that  his 
coloured  tube-casts,  which  he  had  looked  upon  as  an  interest- 
ing discovery,  were  fibres  of  wool,  probably  from  the  sweepings 
of  a  carpet.  Many  years  since  I  was  called  into  the  country 
to  see  a-  case  of  supposed  cancer  of  the  kidney ;  when  I  was 
told  that  the  chief  evidence  of  cancer  was  afforded  by  the 
appearance  of  cancer  cells  in  the  urine.  The  supposed  cancer 
cells,  I  saw  at  once,  were  grains  of  starch,  whose  presence  in 
the  urine  was  accounted  for  by  the  nurse  having  applied  violet 
powder  to  the  patient's  vulva.  The  lady  recovered,  and  no  one 
but  the  two  gentlemen  whom  I  met  in  consultation  heard  of 
the  microscopic  mistake. 
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SECTION  IV. 
ON  ACUTE  BRIGHT'S  DISEASE. 

Synonyms  —  General  Symptoms  —  Microscopic  Appearances  in  the  Urine  — 
Morbid  Anatomy  of  the  Kidney  —  Physiology  of  the  Morbid  Process  — 
Varieties  of  Acute  Bright's  Disease:  1.  With  Epithelial  Desquamation 
(Desquamative  Nephritis) — 2.  Without  Desquamation,  and  with  or  without 
small  Hyaline  Casts— 3.  With  Leucocyte  Casts  (Glomerulo -Nephritis),  with 
or  without  Epithelial  Desquamation — 4.  Without  Albuminuria — Changes  in 
the  Blood— Etiology— Suppressed  Action  of  the  Skin  artificially  produced  in 
Babbits— Diagnosis— Prognosis. 

I  have  told  you  that  the  first  great  division  of  cases  of 
Bright's  disease  is  into  acute  and  chronic,  and  I  now  proceed 
to  give  you  the  pathological  history  of  acute  Bright's  disease. 
The  synonyms  for  acute  Bright's  disease  are  '  acute  albu- 
minuria,' '  acute  desquamative  nephritis,'  '  acute  parenchy- 
matous nephritis,'  and  '  acute  renal  dropsy.'  The  renal 
disease  associated  with  dropsy,  which  often  occurs  in  connec- 
tion with  scarlet  fever,  may  be  taken  as  a  type  of  acute  Bright's 
disease.  I  will  first  give  you  a  sketch  of  the  ordinary  course 
of  this  form  of  disease,  and  I  will  then  point  out  to  you  the 
chief  varieties  and  modifications  of  the  malady. 

The  attack  is  sometimes  ushered  in  by  a  sense  of  chilliness, 
which  may  amount  to  actual  rigors ;  a  quick  and  throbbing 
pulse,  a  hot  and  dry  skin,  a  dry  and  coated  tongue,  thirst,  loss 
of  appetite,  pain  in  the  back  and  limbs,  headache,  and  rest- 
lessness. In  some  cases,  frequent  vomiting  occurs  at  the 
commencement  of  the  attack.  In  most  instances,  dropsy  is  a 
very  early  symptom ;  the  patient's  attention,  or  that  of  his 
friends,  being  arrested  by  an  appearance  of  unusual  pallor  and 
puffiness  of  the  face,  and  especially  of  the  eyelids  ;  the  swell- 
ing soon  becomes  general,  affecting  the  subcutaneous  areolar 
tissue  throughout  the  body,  and  often  one  or  more  of  the 
serous  cavities.  The  urine  is  at  this  stage  more  or  less  scanty, 
occasionally  almost  or  even  altogether  suppressed ;  usually  it 
is  dark-coloured  from  admixture  with  blood,  the  colour  vary- 
ing from  a  slight  smokiness  to  a  deep  blood  tinge,  and  it  con- 
tains so  large  an  amount  of  albumen  as  to  become  nearly 
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solid  with  albumen  tests.  The  specific  gravity  varies  con- 
siderably, being  oftener  above  than  below  the  normal  point. 
There  is  usually  more  or  less  pain  and  tenderness  in  the  loins  ; 
the  pain  is  sometimes,  though  rarely,  severe,  and  occasionally 
it  extends  to  the  inside  of  the  thighs  and  to  the  testicles. 
There  is  frequent  desire  to  pass  water,  and  sometimes  a  sense 
of  pain  or  scalding  in  the  urethra.  There  is  often  more  or 
less  of  uneasiness  in  the  epigastrium,  with  flatulent  distension 
of  the  stomach,  especially  after  food,  and  nausea  and  vomiting 
are  of  common  occurrence.  In  some  cases,  inflammation  of 
one  or  more  serous  membranes — the  pleura,  the  pericardium, 
or  the  peritoneum — occurs  ;  or  respiration  is  impeded  by  an 
cedematous  or  inflammatory  effusion  into  the  pulmonary  air- 
cells  and  the  smaller  bronchi ;  or  the  headache,  which  is  often 
present  from  the  commencement,  becomes  more  severe,  and  is 
followed  by  one  or  more  attacks  of  convulsions,  from  which 
the  patient  may  recover,  or  which  may  be  followed  by  fatal 
coma. 

When  the  progress  of  the  disease  is  favourable,  one  of  the 
earliest  signs  of  amendment  is  an  increased  secretion  of  urine. 
It  may  be  that,  for  some  days,  only  a  few  ounces  of  urine  have 
been  passed  in  the  twenty-four  hours  ;  it  then  becomes  more 
copious,  of  paler  colour,  of  lower  specific  gravity  and  less 
albuminous,  and  the  amount  secreted  may  be  as  much  as  from 
four  to  six  pints,  the  dropsy  meanwhile  diminishing  daily. 
After  an  interval,  varying  from  a  few  days  to  a  month  or 
more,  the  secretion  of  urine  is  reduced  to  the  normal  amount, 
the  sediment  diminishes,  and  at  length  disappears,  while  the 
urine  gradually  resumes  its  normal  colour  and  ceases  to  be  al- 
buminous. At  any  time  during  the  convalescence,  there  may  be 
a  temporary  increase  of  blood  and  albumen,  with  a  diminished 
secretion  of  urine  and  a  return  of  dropsy,  if  the  congestion  of 
the  kidneys  be  increased  by  exposure  to  cold  or  by  errors  of 
diet.  In  most  cases  the  dropsy  disappears  for  days,  and  it 
may  be  for  weeks  or  even  months,  before  the  urine  has  ceased 
to  be  albuminous.  In  some  cases,  although  the  dropsy  and 
the  pallor  of  the  skin  pass  away,  the  urine  remains  albuminous, 
and  the  renal  disease  passes  into  a  chronic  form. 

Acute  albuminuria  is  sometimes,  though  rarely,  unasso- 
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ciatecl  with  dropsy  from  its  commencement  to  its  termination. 
The  terms  '  acute  albuminuria  '  and  '  acute  renal  dropsy  '  are, 
therefore,  not  strictly  synonymous. 

Microscopic  Appearances  in  the  Urine. — A  portion  of  the 
urinary  sediment  in  the  early  stage  of  acute  Bright 's  disease, 


Fig.  11.— a  a.  epithelial  casts.  Casts  of  the  uriniferous  tubes  entangling 
renal  epithelium  and  blood-corpuscles.  6.  scattered  renal  gland-cells 
and  blood-corpuscles,  c.  pavement-epithelium  from  the  vagina.  This 
is  broader,  flatter,  and  less  granular  than  the  renal  epithelium.— x  200. 


when  examined  with  a  power  of  about  two  hundred  diameters, 
presents  very  characteristic  appearances.  The  most  striking 
objects  are  solid  cylindrical  moulds  of  the  uriniferous  tubes. 
The  basis  of  all  renal  tube-casts  is  fibrine  which  has  coagulated 
within  the  uriniferous  tubes ;  but  these  casts  assume  various 
appearances  according  to  the  nature  of  the  products  which 


Fig.  12.— Blood-casts  composed  op  Fibrine  entangling  Blood-discs.— x  200. 


they  contain  and  the  condition  of  the  tubes  in  which  they 
have  been  moulded.  The  casts  which  are  most  characteristic 
of  acute  Bright's  disease  are  'epithelial  casts'  (fig.  11). 
These  casts  contain  gland-cells  evidently  derived  from  the 
convoluted  tubes  of  the  cortex ;  they  also  entangle  blood- cor- 
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puscles,  and  some  casts  are  entirely  composed  of  coagulated 
blood;  these  are  called  'blood-casts'  (lig.  12).  Together 
with  the  tube-casts,  many  scattered  renal  gland-cells  and 
blood-discs  may  usually  be  seen.  In  addition  to  the  epithelial 
and  blood-casts,  we  find  in  most  cases  of  acute  Bright's  disease 
some  small  and  large  hyaline  casts  (fig.  13).  The  difference 
between  a  small  and  a  large  hyaline  cast  is  readily  explained 
by  referring  to  fig.  6,  p.  629.  The  small  casts,  which  are 
composed  of  pure  fibrine,  are  moulded  within  the  canal  formed 
by  the  gland-cells,  which  retain  their  normal  position  within 
the  uriniferous  tubes ;  the  large  casts,  on  the  other  hand,  are 


Fig.  13.— Small  and  large  Hyaline  Casts  composed  of  pure  Fibrine.—  x200. 

formed  within  tubes  whose  gland-cells  have  been  removed. 
The  diameter  of  these  casts,  therefore,  is  about  twice  that  of 
the  small  casts,  and  equals  that  of  the  tubes  whose  basement- 
membrane  constitutes  the  mould  in  which  they  have  been 
formed.  The  larger  casts  may  be  simply  hyaline,  or  they 
may  entangle  here  and  there  a  cell-nucleus  or  the  fragment  of 
a  cell. 

In  cases  of  acute  Bright's  disease,  the  small  hyaline  casts 
are  often  present  in  considerable  numbers,  while  the  large 
hyaline  casts  are  usually  less  numerous,  and  may  be  entirely 
absent.    On  the  other  hand,  there  are  unquestionably  acute 
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and  curable  cases  in  which  the  large  hyaline  casts  are  very 
numerous.  When  the  disease  has  lasted  beyond  a  month  or 
six  weeks,  we  find  often  in  adults,  more  rarely  in  children, 
that  more  or  less  oil  begins  to  appear  in  the  tube-casts  and  in 
the  desquamated  renal  epithelium.  The  appearance  of  oily 
casts  and  cells  (fig.  14)  excites  less  alarm  now  than  it  formerly 
did.  It  indicates  that  in  certain  parts  of  the  kidney  the 
secreting  cells  and  the  inflammatory  exudations  are  under- 
going fatty  transformation;  but  I  have  seen  many  cases  of 


Pm.  14.— Oily  Casts  axd  Cells.—  x  200. 


complete  recovery  after  oily  casts  and  cells,  in  great  numbers, 
had  appeared  in  the  urine  continuously  for  many  weeks. 

Morbid  Anatomy  of  the  Kidney. — When  acute  Bright's 
disease  (acute  desquamative  nephritis)  has  proved  fatal,  both 
kidneys  are  always  found  diseased ;  they  are  enlarged  and 
their  weight  is  increased,  each  kidney  weighing  from  six  to 
eight  ounces,  or  even  more.  The  increased  weight  of  the 
kidney  is  partly  due  to  infiltration  with  serous  fluid ;  the 
tissues  contain  an  excess  of  water  in  proportion  to  solids ; 
the  capsule  readily  peels  off  the  surface,  which  is  smooth  and 
mottled,  presenting  an  irregular  combination  of  red  vascular 
engorgement,  with  anaemia  and  pallor.  The  fine  lobular 
divisions  formed  by  the  minute  venous  radicles  on  the  surface 
are  more  or  less  obliterated.    Some  of  the  stellate  veins  are 
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much  enlarged  and  distended.  Here  and  there  appear  spots 
of  hemorrhage— some  the  size  and  shape  of  a  pin's  head, 
others  irregular  in  form.  On  section,  there  appears  a  marked 
distinction  between  the  cortical  and  the  medullary  portions ; 
the  former  presents  the  same  mixture  of  congestion  and 
anemia  as  appears  on  the  capsular  surface;  the  spots  of 
ecchymosis,  too,  are  here  visible,  but  they  sometimes  take  a 
linear  course,  especially  near  the  base  of  a  medullary  cone. 
The  cones  are  much  darker  than  the  cortex,  as  if  from  venous 
congestion.  They  appear  to  be  compressed  by  the  swollen 
portions  of  the  cortex  which  pass  between  them,  while  the 
bases  of  the  cones  are  expanded  and  spread  out  into  the 
cortical  portion,  thus  having,  as  Eayer  suggested,  the  form  of 
a  wheatsheaf.  The  mucous  membrane  of  the  pelvis  of  the 
kidney,  and  occasionally  that  of  the  ureter,  is  more  or  less 
congested. 

A  microscopic  examination  of  the  kidneys  shows  that  the 
morbid  products  are  mostly  contained  within  the  convoluted 
tubes  of  the  cortex.  Most  of  the  tubes  are  abnormally  opaque, 
in  consequence  of  being  filled  with  epithelial  cells  which  have 
been  formed  within  them  and  thrown  into  their  cavity  (fig.  15). 
The  tubes  are  crowded  with  these  cells  in  different  degrees, 
some  being  stuffed  full,  while  in  others  there  is  little  or  no 
evidence  of  desquamation  having  occurred,  there  being  only 
a  single  layer  of  epithelium  on  their  walls,  and  this  being 
quite  normal,  or  appearing  more  than  usually  opaque,  granular, 
and  swollen.  This  condition  has  been  called  the  '  cloudy 
swelling'  of  the  epithelium.  The  most  crowded  tubes  are 
usually  found  in  those  portions  of  the  cortex  which  to  the 
naked  eye  appear  pale  and  anaemic.  In  these  parts  the  in- 
tertubular  capillaries  are  compressed  and  emptied  by  the  dis- 
tended and  swollen  tubes.  In  some  exceptional  cases  leucocytes 
are  found  collected  between  the  tubes.  Occasionally,  when 
examining  a  section  of  the  tubes,  portions  of  their  contents, 
being  squeezed  out,  present  exactly  the  appearance  of  the 
'  epithelial  casts '  which  have  been  before  described  as  existing 
in  the  urine. 

The  hemorrhagic  spots  before  spoken  of,  as  appearing 
here  and  there  on  the  cortical  surface  and  on  the  face  of  a 
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section,  are  seen  to  be  tubes  injected  with  blood  which  has 
flowed  into  them  from  ruptured  Malpighian  capillaries  (fig.  16). 
In  some  tubes  the  epithelium  is  found  to  contain  more  or  less 
oil.  Most  of  the  straight  tubes  of  the  cones  appear  to  be  quite 
normal,  while  others  are  opaque  and  filled  with  cells  more  or 
less  disintegrated,  which  seem  to  have  been  washed  into  them 
from  the  convoluted  tubes.  There  is  no  evidence  that  the 
epithelium  of  the  straight  tubes  has  been  morbidly  changed. 

Some  Malpighian  bodies  are  of  a  deep  red  colour,  with 
fully  injected  capillaries ;  more  frequently,  however,  the  Mal- 


pighian capillaries  appear  of  a  lighter  colour  than  the  sur- 
rounding opaque  tubes ;  their  walls  are  more  opaque  than  in 
the  normal  state,  and  their  surface  often  appears  rough  and 
finely  granular,  as  if  from  the  coagulation  upon  them  of  some 
of  the  fibrinous  materials  which  have  transuded  through  them 
during  life.  The  nuclei  in  the  walls  of  the  capillaries  are 
abnormally  conspicuous.  Occasionally,  as  I  have  before  men- 
tioned, there  is  evidence  of  rupture  of  the  capillaries,  in  the 
fact  that  the  capsule  and  the  adjoining  tube  are  filled  with 
extravasated  blood  (fig.  16). 

Physiology  of  the  Morbid  Process. — The  morbid  anatomy 
of  this  form  of  Bright's  disease  being  such  as  I  have  described 


A  Malpighian  body  near  the  centre  more 
transparent  than  the  surrounding 
tubes  — x  200. 


Fig.  15.— Sections  op  Tubes  rendered 
Opaque  by  their  accumulated 
Contents. 


Pig.  16.— Malpighian  Capsule  and  Convo- 
luted Tube— the  former  partially, 
the  latter  completely  fillrd  with 
Blood  from  ruptured  Malpirhian 
Capillaries — thus  forming  a  Hemor- 
rhagic Spot  in  the  Cortex  of  the 
Kidney. 


The  lighter  part  of  the  capsule  is  occupied  by 
the  collapsed  Malpighian  capillaries. —  x  45. 
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it  to  be,  it  remains  that  we  attempt  a  physiological  explana- 
tion of  the  phenomena.    I  say  a  physiological  explanation, 
because  I  wish  to  impress  upon  you  that  these  morbid  pheno- 
mena are  modifications  of  normal  physiological  processes,  and 
admit  of  explanation  only  by  reference  to  physiological  prin- 
ciples.   The  structural  changes  in  a  kidney  affected  with 
Bright's  disease  are  the  result  of  a  modified  process  of  secre- 
tion. The  cortical  or  secreting  portion  of  the  kidney  is  obviously 
the  part  which  is  chiefly  implicated,  and  a  microscopical 
examination  shows  that  the  gland-cells  which  line  the  con- 
voluted tubes  are  the  structures  primarily  and  essentially 
affected.    The  secretmg  cells  of  the  kidney,  like  those  of  other 
glands,  have  the  power  of  separating  from  the  blood  and  dis- 
charging from  the  body  not  only  the  constituents  of  their  own 
proper  secretion,  but  also  other  materials  foreign  to  that 
secretion.    Many  salts,  and  many  odorous  and  colouring 
matters,  when  introduced  into  the  circulation  through  the 
stomach,  are  speedily  and  completely  eliminated  through  the 
kidneys,  and  apparently  without  causing  structural  change  or 
inconvenience.    We  often  give  for  weeks  or  even  months  con- 
secutively large  doses  of  such  medicines  as  iodide  of  potassium, 
a  salt  which  is  known  to  be  largely  eliminated  by  the  kidneys. 
It  is,  however,  important  to  observe,  that  certain  materials, 
which  when  secreted  by  the  kidneys  in  moderate  quantities 
for  a  short  time  are  quite  harmless,  may  cause  decided 
structural  change  by  their  long-continued  secretion  in  larger 
quantities.    We  have  an  instance  of  this  in  the  case  of 
diabetes.    Diabetes  is  not  primarily  a  disease  of  the  kidneys, 
but  kidney  disease  is  a  frequent  result  of  diabetes.  The 
urine  of  most  patients  who  are  passing  large  quantities  of 
sugar  contains  more  or  less  decided  traces  of  albumen,  and 
healthy  kidneys  are  rarely,  if  ever,  found  in  subjects  who  have 
died  of  diabetes.    The  probable  reason  is,  that  the  long-con- 
tinued secretion  of  large  quantities  of  sugar  so  alters  the 
secreting  cells  of  the  kidney,  rendering  them  granular,  swollen, 
opaque,  and  oily,  that  at  length  they  lose  the  power  of  se- 
creting urine ;  the  urine  becomes  albuminous,  and  complete 
suppression  of  the  secretion  is  often  the  immediate  cause 
of  death.    Again,  when  in  consequence  of  obstruction  of  the 
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gall-duct,  or  other  disease  or  accident,  causing  an  accumula- 
tion of  bile  in  the  blood,  bile-products  in  large  quantities  are 
secreted  by  the  kidneys,  desquamated  renal  epithelium,  tube- 
casts,  and  sometimes  albumen,  are  found  in  the  urine.  The 
excretion  of  these  new  products  sometimes  excites  a  mild  form 
of  desquamative  nephritis.1    I  refer  to  these  facts  to  illustrate 
a  physiological  principle.    It  is  certain  that  neither  renal 
gland-cells  nor  tube-casts  are  ever  found  in  normal  urine,  and, 
with  the  exception  of  such  local  and  mechanical  causes  of 
disturbed  nutrition  as  embolism  and  the  distension  of  the 
renal  tubules  by  retained  secretion,  the  desquamative  process 
is  always  an  indication  and  a  result  of  the  excretion  of  some 
abnormal  materials  by  the  gland.    It  will  scarcely  be  denied 
that  scarlet  fever  is  associated  with  a  blood-poison.  This 
poison  does  not  always  and  of  necessity  implicate  the  kidneys, 
as  in  the  vast  majority  of  cases  it  affects  and  inflames  the 
skin ;  but  we  know,  from  abundant  experience,  that  the  risk 
of  renal  complication  is  greatly  increased  by  exposure  of  a 
patient  to  cold  while  the  rash  of  scarlet  fever  is  out,  or  even 
while  the  skin  is  desquamating  after  the  disappearance  of  the 
rash.    It  would  seem  that  by  exposure  to  cold  the  cutaneous 
inflammation  and  desquamation  are  suppressed  or  checked, 
and  an  analogous  morbid  process  is  set  up  in  the  uriniferous 
tubes  of  the  kidney.    That  a  poison  is  thrown  off  from  the 
skin  of  a  scarlet  fever  patient,  and  that  the  poison  is  contained 
in  the  epidermic  scales,  we  have  very  good  reason  to  believe ; 
and  analogy  renders  it  in  the  highest  degree  probable  that  the 
implication  of  the  kidneys  is  associated  with  the  secretion  of 
a  morbid  poison  by  their  gland-cells.    The  morbid  phenomena 
result  from  a  modified  physiological  function.    This  explana- 
tion can  scarcely  be  considered  hypothetical ;  it  appears  to  be 
the  obvious  interpretation  of  unquestionable  facts.  Mean- 
while, the  modified  and  excessive  cell-growth  within  the  kidney 
chokes  and  distends  the  tubes  with  desquamated  epithelium, 
the  circulation  through  the  gland  is  impeded,  the  secretion  of 
urine  is  checked,  and  urinary  constituents,  both  liquid  and 
solid,  accumulate  in  the  blood.    The  circulation  of  urinous 

1  This  effect  of  the  excretion  of  biliary  products  upon  the  renal  gland-cells 
I  first  published  in  1852  (Diseases  of  the  Kidney,  pp.  108-109). 
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blood  causes  general  febrile  excitement,  with  a  quick,  full,  and 
throbbing  pulse;  usually  a  more  or  less  extensive  dropsical 
effusion,  and  in  some  cases  inflammation  of  the  serous  mem- 
branes or  of  other  tissues,  or  serious  disorder  of  the  cerebro- 
spinal functions. 

When,  under  favourable  circumstances,  the  morbid  poison 
which  excited  the  renal  disease  has  been  eliminated,  or  in  part, 
perhaps,  decomposed,  the  desquamation  of  epithelium  ceases, 
the  secretory  process  again  becomes  normal,  the  urine  is  co- 
piously secreted,  the  blood  and  the  tissues  are  then  freed  from 
retained  impurities,  and  from  excess  of  water. 

The  copious  flow  of  urine  which  occurs  during  convales- 
cence from  acute  Bright's  disease  is  thus  explained :  during 
the  acute  stage  of  the  disease,  the  constituents  of  the  urine, 
both  solid  and  liquid,  have  accumulated  in  the  blood,  and 
have  thence  been  effused  into  the  areolar  tissue  and  into  the 
serous  cavities.  Now,  urea  is  a  most  powerful  diuretic :  when 
injected  into  the  veins  of  a  dog,  it  quickly  excites  an  abundant 
flow  of  urine ;  and  as  soon  as  the  circulation  through  the  kid- 
ney again  becomes  free,  the  retained  urea  exerts  its  natural 
diuretic  influence  upon  the  gland.  The  accumulated  water 
serves  as  a  vehicle  for  washing  out  the  urea,  and  the  copious 
flow  of  urine  thus  induced  speedily  removes  the  retained 
urinary  solids  and  water  from  the  blood,  the  areolar  tissue 
and  the  serous  cavities  into  which  they  had  been  effused,  and 
thus  the  dropsy  is  removed.1 

This  abundant  flow  of  urine,  in  favourable  circumstances, 
takes  place  without  aid  from  diuretics  or  drugs  of  any  kind. 
I  have  seen  it  occur  while  only  a  bread-pill  or  coloured  water 
was  given  as  a  placebo. 

Varieties  of  Acute  Bright's  Disease.— I  have  described  to  you 
the  usual  course  of  acute  Bright's  disease  associated  with  a 
copious  desquamation  of  renal  epithelium.  For  this  form  of 
disease  I  originally  proposed  the  name  of  acute  desquamative 
nephritis.2  This  acute  desquamative  nephritis  is  the  most  com- 
mon and  typical  form  of  acute  Bright's  disease.  But  the  terms 
acute  Bright's  disease  and  acute  desquamative  nephritis  are  not 
strictly  synonymous.   There  are  cases  of  acute  Bright's  disease 

1  See  ante,  Chapter  III.  2  Mcd.-Chir.  Trans.,  vol.  xxx.  p.  170. 
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with  dropsy  which,  in  all  their  general  features,  resemble  the 
cases  which  I  have  described  as  acute  desquamative  nephritis  ; 
but  they  differ  in  this  respect,  that,  from  first  to  last,  whether 
they  terminate  in  recovery  or  in  death,  there  is  no  evidence  of 
that  process  of  renal  desquamation  which  forms  the  character- 
istic anatomical  feature  of  the  cases  to  which  I  have  before 
referred.  The  urine  is  as  scanty  and  as  highly  albuminous  as 
in  the  other  class  of  cases ;  but  it  either  contains  no  tube-casts, 
or  it  contains,  in  variable  numbers,  the  small  hyaline  casts 
(see  fig.  13),  moulded  within  the  clear  canal  of  tubes  which  re- 
tain their  lining  of  gland-cells.  When  the  disease  terminates 
fatally,  the  kidney  presents  to  the  naked  eye  the  same  appear- 
ances which  characterise  the  acute  desquamative  cases ;  but, 
on  microscopic  examination,  the  sections  of  the  convoluted 


Fig.  17.— Sections  of  Tuhes  having  Dark  Granular  Epithelium  -with 
the  Central  Canal  clear.— x 200. 

tubes  appear  very  different.  The  gland-cells  are  unusually 
bulky,  granular,  and  opaque ;  but  the  central  canal  of  the 
tube,  instead  of  being  filled  with  desquamated  epithelium,  is 
clear  and  open  ;  so  that,  while  the  '  cloudy  swelling  '  of  the  epi- 
thelium renders  the  margins  of  the  tubes  darkly  granular  and 
opaque,  the  epithelial  nuclei  being  indistinctly  seen  or  even 
quite  concealed,  the  central  canal  of  the  tube  appears  com- 
paratively light  and  clear  (fig.  17). 

Glomerulo-Nephritis.— In  other  cases  of  acute  Bright's 
disease,  the  urine  contains  few  or  no  epithelial  casts ;  but  it 
deposits  a  sediment  in  which  are  found  numerous  casts,  mostly 
of  the  small  size,  which  indicates  that  they  have  been  formed 
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within  the  central  canal  of  tubes  which  are  lined  by  gland- 
cells  ;  and  these  small  casts  contain  numerous  round  cells,  which 
are  identical  in  appearance  with  white  blood-cells  (see  fig.  18). 

In  my  Lectures  on  BrigMs  Disease,  published  in  1873,  I 
gave  a  woodcut  illustration  of  these  tube-casts,  and  in  explana- 
tion of  them  I  stated  (pp.  34-35)  that  I  had  not  been  able,  by 
a  microscopic  examination  of  the  kidney,  to  ascertain  the 
source  of  the  small  round  cells  thus  entangled  in  the  tube- 
casts  ;  but  I  added  that  '  since  the  publication  of  Cohnheim's 
researches  it  has  occurred  to  me  that  these  exudation  cells 
may  probably  be  white  blood-cells— leucocytes— which  have 


Pig.  18.— Casts  entangling  shall  round  Wiiite-cells— Leucocytes— ehom  a  Case  of 

Acute  Bbigh.t'6  Disease. —  x200. 

migrated  through  the  walls  of  the  Malpighian  capillaries,  and 
subsequently  have  become  moulded  into  small  cylindrical  casts 
within  the  central  canal  of  the  uriniferous  tubes.' 

Since  then  additional  light  has  been  thrown  upon  the 
source  and  the  significance  of  what  I  now  designate  '  leuco- 
cyte-casts.' 

Dr.  E.  Klebs,  in  his  Handbuch  der  Pathologischen  Anatomic 
(pp.  644-647),  describes  peculiar  structural  changes  affecting 
the  kidney  in  some  cases  of  scarlatinal  nephritis,  to  which  he 
has  given  the  name  of  '  glomerulo-nephritis.' 

Klebs  states  that  in  the  cases  in  question  the  intratubular 


sec.  iv.]  GLOMEB ULO-NEPHBITIS  CG7 

changes  usually  found  in  cases  of  scarlatinal  nephritis  are 
absent,  but  he  describes  the  interior  of  the  Malpighian  capsules 
as  being  rilled  with  a  number  of  small  angular  nuclei  embedded 
in  a  finely  granular  mass.  These  nuclei  he  believes  to  result 
from  proliferation  of  the  corpuscles  of  the  connective  tissue, 
which  binds  together  the  capillaries  of  the  Malpighian  tufts. 
In  kidneys  affected  by  glomerulonephritis,  he  describes  an 
enormous  increase  in  the  number  of  these  corpuscular  bodies, 
which  so  completely  fill  the  Malpighian  capsules  as  to  com- 
press and  even  empty  the  capillaries,  thus  seriously  impeding 
the  circulation  and  secretion,  and  causing  dropsy  and  uraemia. 
According  to  Klebs,  this  intracapsular  accumulation  is  the 
only  structural  change  observable  in  these  cases. 

The  observations  of  Klebs  have  been  confirmed  in  their 
main  points  by  Dr.  Klein,1  and  by  Dr.  Bryan  Charles  Waller ; 2 
but  both  these  observers  describe  and  demonstrate,  in  addition 
to  the  intracapsular  accumulations  mentioned  by  Klebs,  certain 
interstitial  changes  outside  the  capsules  and  in  the  inter- 
tubular  stroma. 

Dr.  Waller  considers  that  the  cell-accumulations  within 
Bowman's  capsules  have  two  sources :  firstly,  from  direct 
proliferation  of  the  connective-tissue  corpuscles  between  the 
Malpighian  capillaries ;  and  secondly,  from  the  migration  of 
leucocytes,  which  have  passed  from  the  blood  through  the 
walls  of  the  capillaries. 

The  migratory  theory  receives  confirmation  from  the  fact 
that  corpuscles  exactly  similar  to  those  within  the  capsules 
are  found  outside  the  capsules,  and  around  some  of  the 
arteries  and  small  veins  of  the  cortex.  Further,  the  lumen 
of  many  cortical  capillaries  is  seen  to  be  occupied  by  numerous 
leucocytes,  which  are  often  so  closely  aggregated  that  the  cir- 
culation through  them  must  have  been  seriously  retarded,  if 
not  completely  arrested.  This  cramming  of  the  vessels  with 
leucocytes,  apparently  ready  to  migrate,  affords,  as  Dr.  Waller 
maintains,  additional  evidence  of  the  migratory  source  of  those 
cells  which  have  accumulated  outside  the  cortical  vessels  as 
well  as  within  the  Malpighian  capsules. 


1  Patliological  Transactions,  vol.  xviii.,  1877. 

a  Journal  of  Anatomy  and  Physiology,  vol.  xiv.  p.  432. 
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Dr.  Waller  states  that  the  intratubular  changes  are 
limited  to  those  portions  of  tubules  which  are  in  the  immediate 
neighbourhood  of  the  Malpighian  bodies,  and  consist  chiefly  of 
fatty  degeneration  of  the  tubular  epithelium,  though  cloudy 
swelling  and  granular  degeneration  were  also  observed  in  a 
few  instances. 

I  now  pass  on  from  the  consideration  of  the  morbid  ana- 
tomy of  the  kidney  to  the  clinical  diagnosis  of  this  class  of 
cases. 

During  the  last  thirty  years,  at  least,  I  have  often  observed 
and  demonstrated  microscopical  appearances  in  the  urine, 
which  it  now  appears  are  closely  connected  with  the  struc- 
tural changes  in  the  kidney,  designated  glomerulo-nephritis 
by  Klebs.1  In  these  cases  of  acute  albuminuria  the  urine 
deposits  a  sediment  containing  numerous  tube-casts  crowded 
with  leucocytes.  The  casts  are  for  the  most  part  of  small 
size,  indicating,  as  I  have  before  said,  that  they  have  been 
moulded  within  the  lumen  of  uriniferous  tubes  which  possess 
their  normal  lining  of  epithelium  (fig.  18,  p.  666). 

These  clinical  observations  of  mine,  which  were  made  and 
published  long  before  I  had  any  knowledge  of  Klebs's  anatomical 
researches,  have  evidently  an  intimate  supplementary  relation 
to  them.  The  white-cell  casts  in  the  urine  observed  during 
life  are  the  counterparts  and  the  diagnostic  clinical  indication 
of  the  intracapsular  accumulations  which  are  found  in  the 
kidneys  after  death.  I  have  observed  these  casts  in  numerous 
cases,  both  in  hospital  and  in  private  practice.  In  some 
cases  the  leucocyte  casts  have  existed  alone,  while  in  others 
they  have  been  associated,  in  variable  proportions,  with  the 
epithelial  casts  indicative  of  the  intratubular  changes  which 
constitute  acute  desquamative  nephritis.  It  is  evident,  there- 
fore, from  clinical  observation,  that  the  two  conditions  desig- 
nated respectively  '  glomerulo-nephritis  '  and  '  desquamative 

'  I  have  in  my  collection  specimens  of  these  leucocyte  casts  which  were 
obtained  in  1856,  and,  the  disease  having  been  fatal,  a  section  of  the  kidney, 
although  roughly  prepared  in  comparison  with  modern  methods,  shows  the 
remarkable  opacity  of  the  Malpighian  capsules  resulting  from  the  accumulation 
of  leucocytes  therein.  This  condition  was  quite  unintelligible  when  the  speci- 
men was  prepared. 
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nephritis 1  may  either  occur  separately  or  they  may  co-exist  in 
the  same  subject. 

In  some  instances  the  glomerular  disease  has  been  fatal  with 
acute  dropsy  and  unenria,  while  in  others  it  has  passed  into  a 
state  of  chronic  albuminuria ;  but  in  most  of  the  cases  that 
have  come  under  my  observation  complete  recovery  has  taken 
place,  and  the  urine  has  lost  all  trace  of  morbid  products. 
The  prognosis  in  cases  of  glomerulo-nephritis  as  indicated  by 
the  microscopic  character  of  the  urine  is,  I  believe,  not  more 
unfavourable  than  in  ordinary  cases  of  desquamative  nephritis. 

Then,  as  regards  etiology,  there  appears  to  be  no  material 
difference  between  the  intracapsular  and  the  intratubular 
form  of  disease.  While  some  of  the  cases  that  I  have  seen 
have  been  associated  with  scarlet  fever,  others  have  resulted 
from  exposure  to  cold  and  wet,  and  the  other  well-known 
exciting  causes  of  acute  desquamative  nephritis. 

With  our  present  more  exact  knowledge  of  the  significance 
of  the  leucocyte  casts  in  the  urine,  and  of  their  relationship 
to  the  intracapsular  accumulations  in  the  kidney,  we  shall,  in 
future,  find  it  easier  to  collect  precise  data  relating  to  the  etio- 
logy as  well  as  the  prognosis  of  this  form  of  renal  disease. 

You  see,  then,  that  while  acute  Bright 's  disease  is  usually 
associated  with  a  more  or  less  copious  epithelial  desquamation, 
there  may  be  no  desquamation  of  renal  epithelium,  and  either 
no  tube-casts  or  only  small  hyaline  casts  in  the  urine ;  while 
in  other  cases,  either  with  or  without  epithelial  casts,  there 
may  be  casts  crowded  with  leucocytes. 

Acute  General  Dropsy  without  Albuminuria. — In  all  the 
cases  of  acute  Bright's  disease  to  which  I  have  hitherto 
referred,  although  the  microscopical  appearances  in  the  urine 
are  various,  the  general  symptoms  and  the  physical  and 
chemical  characters  of  the  secretion  are  alike,  and  in  parti- 
cular the  presence  of  a  large  amount  of  albumen  is  a  constant 
phenomenon.  Now,  I  have  to  tell  you  that  we  sometimes, 
though  rarely,  meet  with  cases  of  acute  general  dropsy  in 
which  the  urine,  although  scanty,  contains  not  a  trace  of 
albumen.  In  the  great  majority  of  cases,  acute  Bright's 
disease  and  acute  albuminuria  are  synonymous  terms ;  but  in 
these  exceptional  cases  the  latter  term  is  inapplicable,  for  the 
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urine  is  not  albuminous.  Dr.  Blackall  described  two  cases  of 
acute  general  dropsy  after  scarlet  fc\  er  in  which  the  urine  was 
not  coagulable  either  by  heat  or  by  nitric,  or,  as  he  calls  it, 
'nitrous'  acid.1  Dr.  Roberts  gives  the  history  of  one  fatal 
case  after  scarlet  fever.2  Dr.  Basham  recorded  the  case  of  an 
adult  in  whom  general  dropsy  followed  exposure  to  wet  and 
cold.  He  recovered.3  Dr.  Dickhison  has  published  one  fatal 
case  in  a  child  eighteen  months  old.4  In  that  case  the  cortex 
of  the  kidney  was  anaemic  and  firm,  and  '  the  cortical  tubes 
were  closely  packed  with  epithelial  cells  and  granular  matter.' 
In  a  fatal  case  recorded  by  Dr.  Cayley,5  the  two  kidneys  of  a 
child  9  years  old  weighed  9f  ounces,  and  had  to  the  naked 
eye  the  appearance  of  the  ■  large  white  kidney.'  The  morbid 
change  consisted  '  in  the  deposition  of  masses  of  nuclei,  having 
the  characters  of  lymph  corpuscles,  between  the  uriniferous 
tubes  and  round  the  Malpighian  bodies.'  The  epithelium  of 
the  uriniferous  tubes  appeared  normal,  or  at  the  most  was 
only  slightly  swollen  and  granular.  Scarlatina  was  probably 
the  primary  cause  of  the  disease.  It  is  difficult  to  understand 
the  absence  of  albumen  with  such  an  amount  of  intertubular 
deposit  as  must  have  caused  great  retrograde  engorgement  of 
the  Malpighian  capillaries. 

I  have  notes  of  four  cases  that  have  come  under  my  own 
observation.  Three  of  these  cases  recovered,  and  the  fourth 
was  improving  when  he  was  lost  sight  of.  In  two  of  my  cases, 
the  dropsy  followed  scarlet  fever,  and  in  the  other  two  it  was 
probably  a  result  of  exposure  to  cold.  In  two  of  the  cases, 
neither  albumen  nor  tube-casts  could  be  discovered  through- 
out; in  one,  a  trace  of  albumen  was  found  on  one  occa- 
sion ;  and  in  the  fourth,  after  general  dropsy  had  existed  for 
six  weeks  without  albumen  or  tube-casts,  a  trace  of  albumen 
and  some  hyaline  casts  appeared. 

Now  what  is  the  explanation  of  these  remarkable  and  excep- 
tional cases  ?  I  have  neither  seen  nor  heard  of  any  satisfactory 
explanation  of  them,  and  I  am  not  prepared  to  give  you  one. 

1  Observations  on  the  Nature  and  Cure  of  Dropsies,  pp.  12  to  21. 

2  On  Urinary  and  Renal  Diseases,  4th  eel.  p.  28.  3  Lancet,  August  1867. 
*  On  the  Pathology  and  Treatment  of  A  lbuminuria,  2nd  ed.  p.  99. 

»  Pathological  Transactions,  vol.  xxi.  p.  259. 
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Dr.  Wilts  has  published  in  the  sixth  volume  of  the 
Pathological  Transactions  a  remarkable  case  of  general 
dropsy/  with  a  peculiar  form  of  renal  disease,  but  without 
albuminuria,  in  a  woman  aged  35.  The  urine  passed  amounted 
to  about  twelve  ounces  in  the  day,  of  specific  gravity  1,012, 
and  not  albuminous.  A  few  days  before  death,  the  urine 
became  less  in  quantity,  and  for  the  last  four  days  none  was 
obtained.  The  kidneys  were  pale  and  large,  their  combined 
weight  being  seventeen  ounces.  The  cortical  portion  was  seen 
by  the  naked  eye  to  be  scattered  over  with  small  round  dots 
like  grains  of  sand.  On  a  microscopic  examination,  these  were 
found  to  be  the  Malpighian  bodies,  the  capillaries  of  which 
were  covered  over  with  mulberry-like  masses  of  oil-globules, 
while  the  tubes  were  healthy.  It  seems  not  unlikely  that  this 
may  have  been  a  case  of  Klebs's  glomerulonephritis  which 
had  passed  into  a  chronic  stage. 

It  may  hereafter  happen  to  some  of  you  to  have  the  oppor- 
tunity of  throwing  additional  light  upon  the  pathology  of 
these  rare  and  exceptional  cases  of  general  dropsy,  not  de- 
pendent on  heart  disease  and  unassociated  with  albuminuria. 

We  have  seen  that  the  chief  varieties  and  modifications  of 
acute  Bright's  disease  with  albuminuria  are  the  following : — 

(1)  with  epithelial  desquamation  (desquamative  nephritis)  ; 

(2)  without  desquamation,  either  with  or  without  small  hya- 
line casts ;  (3)  with  leucocyte  casts,  either  with  or  without 
epithelial  casts  and  desquamation.  Lastly,  we  have,  as  an 
entirely  distinct  class  of  cases,  rare,  exceptional,  and  obscure 
in  their  pathology,  acute  Bright's  disease^  or  at  any  rate  acute 
general  and  febrile  dropsy,  without  albuminuria. 

Changes  in  the  Blood. — The  effect  of  acute  Bright's  disease 
is  not  only  to  cause  an  admixture  of  blood  constituents  with 
the  urine,  but  also  to  bring  about  a  large  accumulation  of 
urinary  materials  in  the  blood.  While  the  urine  is  usually 
more  or  less  bloody,  the  blood  becomes  in  a  greater  or  less 
degree  urinous.  Dr.  Christison  was  the  first  to  announce  the 
fact  that  the  blood  in  these  cases  contains  a  large  amount  of 
urea,  and  that  urea  is  found  in  the  dropsical  and  inflammatory 
effusions.1    Not  only  is  the  blood  altered  by  an  accumulation 

1  Edinburgh  Medical  and  Surgical  Journal,  October  182<J. 
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of  urinary  materials,  but  also  by  a  loss  of  its  own  normal 
constituents.  The  density  of  the  scrum  is  reduced  from  1,030 
or  1,031  to  1,022  or  even  1,020.  The  loss  of  density  is  greatest 
when  the  urine  has  been  most  albuminous ;  and  it  is  probably 
in  part  explained  by  the  escape  of  albumen  through  the 
kidneys,  and  partly  by  the  retention  of  water.  The  hemo- 
globin or  colouring  matter  also  diminishes  rapidly,  the  normal 
proportion  being  1,335  in  10,000.  Dr.  Christison  found  it 
reduced,  after  a  few  weeks'  illness,  to  as  low  as  955  in  one 
case,  in  another  to  564 ;  and  in  a  young  man  ill  for  three 
months  and  a  half  subsequent  to  scarlet  fever,  who  had  never 
been  bled,  it  was  only  427.  At  the  commencement  of  the 
disease,  the  loss  of  colouring  matter  is  less  rapid  than  the 
extreme  pallor  of  the  patient  would  seem  to  indicate ;  and  it 
is  probable  that  the  blanched  appearance  of  the  skin  is  partly 
occasioned  by  the  quantity  of  water  in  the  subcutaneous 
tissue. 

Etiology. — Acute  Bright's  disease  may  occur  at  all  ages 
from  infancy  to  extreme  old  age.  The  two  most  frequent  causes 
of  acute  Bright's  disease  with  dropsy  are  exposure  to  wet  and 
cold,  and  scarlet  fever.  Either  of  these  causes  is  alone  sufficient 
to  excite  the  disease ;  but  their  combined  action — exposure  to 
cold  during  the  progress  of  scarlet  fever — is  a  most  powerful 
determining  cause  of  the  malady. 

Another  not  uncommon  cause  of  albuminuria  in  young  men 
and  boys  is  imprudently  prolonged  cold  bathing.  In  the 
Transactions  of  the  Clinical  Society,  vol.  vii.  p.  42,  I  have 
given  some  particulars  of  four  cases  of  temporary  albuminuria 
excited  by  cold  bathing.  Since  the  publication  of  that  paper, 
I  have  met  with  several  cases  of  confirmed  degeneration  of  the 
kidney  clearly  traceable  to  repeated  and  prolonged  cold  bathing. 
One  case  of  this  kind  I  saw  with  my  friend  and  former  pupil, 
Mr.  Alfred  J.  Bell,  of  St.  John's  Wood.  A  young  man  aged  19, 
in  the  summer  of  1878,  after  bathing  repeatedly  in  Teddington 
lock,  noticed  that  his  urine  became  '  almost  as  black  as  ink.' 
This  was  probably  hematuria ;  but  no  chemical  examination  of 
the  urine  was  then  made.  The  dark  colour  passed  away  after 
a  few  days,  and  he  had  no  symptoms  of  illness.  He  continued 
to  take  active  exercise— fishing,  shooting,  and  bicycling  ;  and 
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seemed  to  be  in  good  health  until  near  the  end  of  October  1879, 
when  considerable  dropsical  swelling  of  the  legs  occurred.  The 
urine  was  then  found  of  normal  colour,  of  specific  gravity  1020, 
albuminous  to  the  extent  of  one-half,  and  it  deposited  a  sedi- 
ment in  which  were  found  numerous  hyaline  and  oily  casts. 
1 1 1  tracing  back  the  history  of  this  case,  we  found  good  reason 
to  believe  that  the  renal  disease  commenced  eighteen  months 
before,  with  congestion  of  the  kidneys  and  hematuria,  excited 
by  the  cold  bathing ;  and  that  the  albuminuria  had  continued 
from  that  time  until  the  present. 

This  case  is  a  type  and  illustration  of  many  others  that 
have  come  under  my  observation.  Thus,  in  one  case,  albu- 
minuria in  a  previously  healthy  young  man  was  a  result  of 
wading  through  a  river  up  to  the  shoulders  at  the  end  of  a 
twenty-mile  walk ;  and  in  another  it  was  excited  by  swimming 
his  horse  through  a  river  in  fox-hunting,  and  allowing  his 
wet  clothes  to  dry  upon  him  and  to  chill  him.  From  what 
I  have  seen  of  the  effects  of  cold  bathing,  I  have  arrived  at 
the  conclusion  that  more  people  are  injured  than  are  benefited 
by  the  practice ;  and  I  am  confident  that,  if  the  urine  of  all 
the  men,  women,  and  children  who  paddle  about  in  the  sea 
until  they  are  blue  and  cold,  were  tested  within  a  few  hours 
after  their  prolonged  immersion,  it  would  be  found  to  be  more 
or  less  albuminous  in  a  large  proportion  of  cases. 

The  cold  probably  acts  by  repressing  the  secretory  function 
of  the  skin  and  so  causing  a  form  of  blood-poisoning,  the 
noxious  influence  of  which  may  be  felt  in  one  case  by  the 
kidneys,  in  another  by  the  lungs  or  other  viscera.1 

Diphtheria  is  a  frequent  cause  of  albuminuria ;  but,  as  I  have 
before  said,  diphtheritic  albuminuria  is  rarely  associated  with 
dropsy.  Amongst  the  less  frequent  causes  of  acute  albuminuria 
are  measles,  erysipelas,  septicaemia,  the  absorption  of  poisonous 
materials  from  the  uterus,  after  parturition,  rheumatic  fever, 
the  malarious  poison,  sewer  poison,  typhus  and  typhoid  fever, 
cholera,  and,  lastly,  excessive  eating  and  drinking,  more  espe- 
cially when  combined  with  dyspepsia.  The  chain  of  events 
which  connects  albuminuria  with  dyspepsia  is  probably  this — 

1  At  the  end  of  this  section  I  have  reported  the  result  of  suppressing  the 
cutaneous  secretion  by  varnishing  the  skin  of  an  animal. 

X  X 
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imperfectly  digested  food  passes  into  the  blood  and  loads  it 
with  impurities.  The  gland-cells  of  the  kidney  excrete  these  ill- 
digested  products,  and  in  doing  so  undergo  structural  changes, 
while  the  imperfectly  assimilated  albuminous  materials  pass 
more  readily  by  exosmosis  through  the  Malpighian  capillaries. 
Further,  the  malnutrition  resulting  from  chronic  dyspepsia 
causes  a  general  nervous  exhaustion,  with  loss  of  vaso-motor 
nerve  force,  and  consequent  diminution  of  tone  and  contractile 
power  in  the  muscular  walls  of  the  minute  arteries  generally, 
including  those  of  the  kidney,  while  the  walls  of  the  capillaries 
are  probably  weakened  by  depraved  nutrition.  Thus  the  filter 
and  the  fluid  to  be  filtered  are  both  materially  changed,  while 
the  increasing  impurity  of  the  blood  throws  more  work  upon 
the  kidneys,  and  favours  the  passage  of  the  altered  albumen 
through  the  kidneys,  the  amount  of  albumen  being  often 
notably  increased  after  food. 

Various  experimenters,  and,  amongst  others,  Professor 
Semmola,  of  Naples,  have  caused  albuminuria  and  hematuria 
by  injecting  white  of  egg  into  a  vein,  or  by  repeated  injections 
into  the  subcutaneous  tissues.  The  introduction  of  this  crude 
material  causes  the  elimination  of  a  larger  amount  of  albu- 
men than  that  which  was  mjected. 

In  the  majority  of  cases,  acute  albuminuria  resulting  from 
other  causes  than  scarlet  fever  and  exposure  to  cold  is  unasso- 
ciated  with  dropsy,  and  its  history  belongs  to  that  of  the 
disease  with  which  it  is  associated  as  a  complication.  We 
shall  find  hereafter  that  albuminuria  resulting  from  one  or 
other  of  the  various  causes  here  referred  to  sometimes  leads 
to  a  chronic  and  incurable  degeneration  of  the  kidney.  Excess 
of  alcohol  is  a  more  frequent  cause  of  chronic  than  of  acute 
Bright's  disease,  but  in  a  former  chapter  (pp.  299-300)  I  have 
given  the  particulars  of  a  remarkable  case  of  acute  transient 
alcoholic  albuminuria. 

Diagnosis. — In  most  cases  of  acute  Bright's  disease,  the 
symptoms  are  so  obvious  that  the  disease  can  scarcely  be  over- 
looked or  mistaken  for  any  other.  The  only  cases  in  which 
there  is  a  possibility  of  acute  albuminuria  being  unrecognised 
are  those  in  which  it  is  unassociated  with  dropsy.  But,  the 
existence  of  albuminuria  being  discovered,  it  is  not  always 
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easy  to  determine  whether  this  is  the  result  of  a  recent 
acute  attack,  or  of  a  chronic  degeneration  of  the  kidney- 
We  shall  be  in  a  better  position  to  discuss  this  important 
practical  question  after  we  have  studied  the  various  forms 
of  chronic  Bright's  disease.  Meanwhile,  however,  I  may  tell 
you  'that,  as  a  rule,  high-coloured,  smoky,  and  blood-tinged 
urine,  of  high  specific  gravity,  is  usually  an  indication  of  a 
recent  acute  attack;  and  equally  so  is  a  copious  sediment 
composed  of  epithelial  and  blood  casts  (figs.  11  and  12,  p.  657), 
or  of  leucocyte  casts  (fig.  18,  p.  666),  alone  or  mixed  with 
epithelial  casts.  The  appearance  of  oily  casts  and  cells  (fig. 
14,  p.  659),  in  combination  with  numerous  epithelial  casts, 
does  not  materially  affect  the  diagnosis.  On  the  other  hand, 
urine  of  low  specific  gravity  and  very  pale  in  colour,  yet 
highly  albuminous,  is  usually  evidence  of  chronic  disease ; 
and  this  evidence  is  strengthened  by  the  appearance  of 
numerous  oily  casts  and  cells  unassociated  with  epithelial  or 
leucocyte  casts.  Large  hyaline  casts  (fig.  13,  p.  658)  in  pale, 
highly  albuminous  urine  point  to  disease  not  only  chronic, 
but  in  an  advanced  stage.  We  shall  return  to  this  subject, 
and  discuss  it  more  fully  in  a  future  section. 

Prognosis. — Acute  Bright's  disease  has  a  tendency  to  ter- 
minate in  complete  recovery.  It  is  essentially  a  curable 
disease,  as  much  so  as  acute  bronchitis  or  acute  pneumonia. 
The  earlier  the  patient  comes  under  treatment,  the  better  is 
his  prospect  of  recovery ;  and,  on  the  other  hand,  the  longer 
the  symptoms  have  continued  without  signs  of  amendment, 
the  more  grave  does  the  prognosis  become.  The  prognosis  is, 
on  the  whole,  more  favourable  in  the  young  and  middle-aged 
than  in  those  more  advanced  in  years ;  but  the  disease  may 
prove  mild  and  tractable  even  in  very  aged  persons.  For 
obvious  reasons,  the  prospect  of  recovery  is  better  in  the  case 
of  those  who  can  avoid  exposure  to  cold  and  other  injurious 
influences  than  when  the  patient's  circumstances  are  less 
favourable. 

In  favourable  cases,  a  copious  secretion  of  urine,  of  com- 
paratively low  specific  gravity  and  of  paler  colour,  with  a 
diminishing  amount  of  albumen  and  decrease  of  dropsy,  are 
amongst  the  earliest  signs  of  amendment.    Albuminuria  is 
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usually  the  last  symptom  to  disappear.  The  time  of  its 
disappearance  varies,  in  different  cases  of  recovery,  from  a 
few  days  to  many  months.  If  the  urine  continue  albuminous 
for  more  than  six  months,  it  becomes  more  and  more  doubtful 
■whether  it  will  ever  cease  to  be  so  ;  but  I  have  seen  cases  of 
complete  recovery  after  albuminuria  had  continued  for  one, 
two,  and  even  three  years ;  and  in  one  case  the  urine  ceased 
to  be  albuminous  after  seven  years  of  persistent  albuminuria 
excited  by  an  attack  of  scarlet  fever.  So  long  as  the  urine 
continues  albuminous,  in  however  slight  a  degree,  although 
the  dropsy  and  all  other  general  symptoms  may  have  passed 
away,  recovery  must  be  considered  incomplete.  Acute  Bright's 
disease,  although,  as  a  rule,  a  curable,  is  not  unfrequently  a  fatal 
disease.  There  are  some  symptoms  and  complications  which 
indicate  a  case  of  more  than  ordinary  peril ;  such  as  a  very 
scanty  secretion  of  highly  albuminous  urine  ;  frequent  and 
distressing  vomiting ;  great  anasarca,  with  a  tendency  to 
erysipelatous  inflammation  of  the  skin ;  dropsical  effusion 
within  the  chest,  either  in  the  pleura  or  the  pericardium,  or 
both,  with  urgent  dyspnoea;  inflammation  of  the  lung,  or 
pleura,  or  pericardium,  or  endocardium  ;  severe  and  persistent 
headache,  which  is  apt  to  be  followed  by  convulsions  and  by 
coma,  with  a  brown  and  dry  tongue.  All  these  are  symptoms 
of  grave,  though  not  always  of  fatal,  import.  When  the  renal 
disease  is  acute,  and  therefore  essentially  curable,  recovery 
sometimes  occurs  after  the  most  formidable  symptoms  of 
ursemic  poisoning  have  been  present. 

A  consideration  of  the  exciting  causes  of  the  renal  disease 
forms  an  element  in  the  prognostic  indications.  When 
Bright's  disease  results  from  some  inherent  constitutional 
defect,  without  obvious  exciting  cause,  it  is  generally  more  in- 
tractable than  when  it  is  directly  due  to  exposure  to  cold  or 
to  the  influence  of  some  specific  blood-poison,  as,  for  instance, 
that  of  scarlet  fever  or  erysipelas.  To  all  general  rules  of  this 
kind  there  are  exceptions,  and  each  case  requires  a  separate 
and  careful  study. 

Let  me  impress  upon  you  one  point  of  practical  import- 
ance. Before  you  pronounce  a  patient  to  be  entirely  free 
from  his  malady,  be  careful  to  test  the  urine,  not  only  after 
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rest  and  fasting— i.e.  in  the  morning  before  breakfast— but 
after  food  and  exercise.  Albuminous  urine  is  usually  more 
copiously  so  after  food  and  exercise ;  and  you  will  sometimes 
find  that,  while  the  urine  before  breakfast  is  quite  free  from 
albumen,  that  which  is  secreted  after  a  meal  is  decidedly  and 
even  copiously  albuminous.  In  some  cases,  exercise  has  even 
more  influence  than  food  in  exciting  renal  congestion  and 
albuminuria. 

An  attack  of  acute  Bright's  disease  confers  no  immunity 
from  future  attacks ;  on  the  contrary,  the  disease  may  occur 
more  than  once  in  the  same  subject,  a  result  either  of  inex- 
plicable predisposition  or  of  a  liability  resulting  from  a  first 
attack.  I  think  my  experience  warrants  the  statement  that 
when  acute  albuminuria  has  resulted  from  some  non-specific 
cause,  such  as  exposure  to  cold  and  wet  or  excessive  eating 
and  drinking,  it  is  more  likely  to  recur  than  when  it  has  been 
excited  by  a  specific  morbid  poison,  such  as  that  of  scarlet 
fever,  which,  as  a  rule,  does  not  occur  a  second  time  in  the 
same  individual ;  but  I  have  known  patients  so  unfortunate 
as  to  have  two  attacks  of  scarlet  fever,  and  each  attack 
complicated  with  albuminuria.  I  shall  defer  the  important 
question  of  treatment  until  we  have  passed  in  review  the 
various  forms  and  complications  of  chronic  Bright's  disease. 

The  Deleterious  Results  of  Suppressed  Action  of  the  Skin 
illustrated  by  Experiment. 

The  rapidly  fatal  result  of  varnishing  the  skin  of  an  animal 
after  removing  the  hair  affords  the  most  striking  illustration 
of  the  deleterious  influence  of  suppressed  cutaneous  secretion. 

In  October  1873,  Professor  Butherford,  having  closely  cut 
the  hair  of  two  rabbits,  covered  the  skin,  first  with  melted 
gelatine,  and,  when  this  had  been  dried  before  the  fire,  a  coat- 
ing of  ordinary  spirit  varnish  was  applied.  One  animal  was 
then  covered  with  a  thick  layer  of  cotton  wool,  the  other  was 
left  uncovered.  Both  rabbits  were  kept  in  a  room  with  a  fire. 
The  experiment  was  completed  at  5  p.m.  At  11  a.m.  the  next 
day  the  uncovered  rabbit  was  dead,  cold,  and.  stiff.  The  other 
animal  was  still  alive,  but  at  4  p.m.  he  was  nearly  dead.  The 
next  morning  he  was  dead  and  stiff.    So  that  one  rabbit  died 
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in  less  than  eighteen  hours,  the  other  in  about  twenty- four 
hours  after  the  skin  had  been  coated. 

In  No.  1,  the  uncovered  rabbit,  there  was  some  ecchymosis 
beneath  the  peritoneum,  and  at  the  lower  part  of  the  middle 
lobe  of  the  right  lung.  The  mucous  membrane  of  the  trachea 
was  slightly  congested.  The  bladder  was  half-full  of  highly 
albuminous  urine.  The  kidneys  were  red,  their  structure  was 
normal. 

No.  2.  Nearly  the  whole  of  the  left  lung  was  in  a  state  of 
intense  engorgement  passing  into  hepatisation,  and  a  portion 
of  the  lower  lobe  of  the  right  lung  was  in  the  same  condition. 
The  mucous  membrane  of  the  trachea  and  bronchi  was  dark 
red  and  much  congested.  The  bladder  was  full  of  urine  of 
normal  colour  but  highly  albuminous.  The  kidneys  were  red, 
their  structure  normal.  This  animal  having  lived  some  hours 
longer  than  the  other,  the  changes  in  the  lungs  were  much 
greater ;  whether  life  was  prolonged  by  the  covering  of  cotton 
wool  it  is  impossible  to  say  from  a  single  experiment. 


SECTION  V. 

CHRONIC  BRIGHT 'S  DISEASE  WITH  A  SMALL  RED  GRANULAR 

KIDNEY. 

Small  Eed  Granular  Kidney— Synonyms— Outward  Appearance  of  the  Kidney 
in  different  Stages -General  History  of  the  Disease- Chemical  and  Micro- 
scopical Characters  of  the  Urine— Microscopic  Appearances  in  the  Kidney 
—The  Structural  Changes  are  essentially  tubular  and  intratubular— Changes 
in  the  Blood-vessels  of  the  Kidney  —  Physiological  Explanation  of  the 
Structural  Changes  in  the  Kidney  and  of  the  Condition  of  the  Urine— Local 
and  General  Symptoms  of  Contracted  Granular  Kidney ;  frequent  Mictu- 
rition—Pain in  the  Back— Dyspepsia  as  a  Cause  and  a  Consequence  of 
Eenal  Disease  -  Dropsy  -  Hypertrophy  of  the  Heart  -  Inflammation  of 
Serous  Membranes— Hemorrhage  from  various  Surfaces— Cerebral  Hemor- 
rhage-Impairment  of  Vision— Albuminuric  Eetinitis-Cerebral  Symptoms 
the  Result  of  Uremia-Theory  of  Uremia-Nervous  Dyspnoea-Disease  of 
the  Liver— Inaction  of  Skin— Diagnosis— Prognosis. 

Classification  of  Chronic  Bright's  Disease.— Cases  of  chronic 
Bright's  disease  arrange  themselves,  anatomically  and  clini- 
cally, in  two  very  distinct  classes.    In  one  class  of  cases,  the 
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kidney  is  found  small,  red,  and  granular ;  in  the  other  class, 
on  the  contrary,  the  kidney  is  large,  pale,  and  usually  smooth 
on  the  surface. 

S iiki! I  Red  Granular  Kidney.— The  clinical  history  of  the 
two  classes  of  cases  is  as  distinct  as  are  their  anatomical  cha- 
racters. For  various  reasons,  it  will  be  more  convenient  to 
take  first  in  order  those  cases  which  are  associated  with  the 
small  red  granular  kidney.  The  disease  is  usually  designated 
'  granular  kidney,'  with  the  synonyms  '  contracted  granular 
kidney,'  '  chronic  desquamative  disease,'  '  gouty  kidney,' 
'  interstitial  nephritis,'  '  cirrhotic  kidney.' 

Outward  Appearance  of  the  Kidney  in  Different  Stages. — At 
no  period  of  the  disease  is  there  an  appreciable  enlargement 
of  the  kidney,  but  from  the  commencement  a  process  of 
wasting  occurs.  In  the  early  stage,  when  death  has  resulted 
from  some  other  disease,  the  capsule  is  found  adhering  firmly 
to  the  surface  of  the  gland,  so  that  it  is  difficult  to  tear  it 
off  without  bringing  away  some  of  the  adherent  glandular 
tissue.  The  fine  lobular  markings  are  less  distinct  than  in 
the  normal  state,  and  the  surface  of  the  kidney  is  slightly 
uneven  and  granular.  As  the  disease  advances,  there  is  pro- 
gressive wasting  of  the  cortical  glandular  portion  of  the  kidney, 
with  granular  unevenness  of  the  surface  and  diminution  of  the 
thickness  of  the  cortex ;  so  that  by  degrees  the  bases  of  the 
medullary  cones  approach  nearer  to  the  surface  of  the  gland. 
In  extreme  cases,  the  kidney  may  be  reduced  to  one-half  or 
even  one-third  of  its  normal  size  and  weight.  The  cortical 
secreting  portion  of  the  gland  is  evidently  the  part  chiefly 
implicated,  while  the  medullary  cones  are  nearly  intact.  The 
contracted  kidney  is  somewhat  firmer  and  tougher  than 
natural.  In  all  stages  of  the  disease,  one  or  more,  sometimes 
numerous,  serous  cysts  may  be  seen  projecting  from  the  sur- 
face, varying  in  size  from  a  pin's  head  to  a  pea,  but  sometimes 
as  large  as  a  filbert,  or  even  larger.  Even  in  the  most  ad- 
vanced stages  of  atrophy,  the  organ  retains  more  or  less  of 
its  normal  red  colour  and  its  vascularity,  with  only  here  and 
there  pale  patches,  where,  with  atrophy  of  other  tissues,  the 
blood-vessels  have  become  obliterated ;  hence  it  is  called  the 
red  granular  kidney,  to  distinguish  it  from  certain  cases  of 
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chronic  Bright's  disease  to  be  referred  to  hereafter,  in  which 
the  kidneys  are  granular,  bub  white  and  anaemic. 

The  appearance  of  the  red  granular  kidney  in  an  advanced 
stage  is  represented  by  Plate  V.  (erroneously  printed  Plate  III.) 
in  my  paper  On  the  Forms  and  Stages  of  Bright's  Disease  of  the 
Kidneys.1 

General  History  and  Causes  of  the  Disease. — Some  general 
facts  relating  to  the  disease  it  may  be  well  to  point  out  now. 
The  disease  is  essentially  chronic  from  the  commencement, 
and  rarely,  if  ever,  a  sequel  of  an  acute  attack.  Its  com- 
mencement, therefore,  is,  as  a  rule,  insidious,  and  in  its  early 
stages  it  is  often  unsuspected  and  latent.  It  is  a  compara- 
tively rare  disease  in  early  life,  though  not  uncommon  between 
the  ages  of  twenty  and  thirty ;  but  the  majority  of  cases  occur 
in  persons  at  and  beyond  middle  age.  It  is  often  associated 
with  the  gouty  diathesis,  as  one  of  its  synonyms  indicates; 
and  it  is  of  common  occurrence  in  persons  who  eat  and  drink 
to  excess,  or  who,  not  being  intemperate  in  food  or  drink, 
suffer  from  certain  forms  of  dyspepsia,  without  the  complica- 
tion of  gouty  paroxysms.  In  some  cases,  the  disease  pro- 
bably results  from  habitual  exposure  to  cold  and  wet,  and 
consequent  suppression  of  the  cutaneous  secretion.  There  is 
reason  to  believe  that  chronic  poisoning  by  lead  is,  at  any 
rate,  a  concurring  cause  of  the  disease  amongst  painters,  and 
others  who  are  exposed  to  the  influence  of  this  pernicious 
metal.  Sir  A.  B.  Garrod  was  the  first  to  direct  attention  to 
the  influence  of  lead  in  the  causation  of  gout ;  and  Dr.  Dickin- 
son states  that,  out  of  forty-two  men  exposed  to  lead-poisoning 
who  had  died  in  St.  George's  Hospital,  twenty- six  had  granular 
degeneration  of  the  kidneys,  which  in  most  cases  was  so  ad- 
vanced as  to  have  caused  death.2  Allowing,  as  we  must,  that 
the  lead  had  great  influence,  it  is  probable  that  habits  of  in- 
temperance and  other  causes  may  have  co-operated  with  the 
lead.  Granular  kidney  is  occasionally,  though  rarely,  found 
as  a  sequence  of  the  albuminuria  which  is  associated  with 
pregnancy.    I  have  seen  one  well-marked  instance  of  this. 

1  Med.-Chir.  Trans.,  vol.  xlii.  p.  153. 

2  On  the  Pathology  and  Treatment  of  Albuminuria. 
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Dr.  Clifford  Allbutt  has  directed  attention1  to  the  influence  of 
mental  anxiety  in  causing  granular  degeneration  of  the  kidney. 
I  do  not  agree  in  opinion  with  Dr.  Allbutt  that  'mental 
anxiety  is  one  of  the  chief,  if  not  the  chief,  cause  of  granular 
kidney ; '  but  I  believe  that  there  is  a  real  etiological  relation 
between  mental  anxiety  and  some  cases  of  albuminuria ;  and 
I  have  often  seen,  in  cases  of  chronic  renal  disease,  a  great 
increase  of  albumen  under  the  disturbing  influence  of  mental 
emotion.  In  my  own  experience,  however,  saccharine  dia- 
betes has  much  more  frequently  than  albuminuria  been  trace- 
able to  mental  and  emotional  influences ;  and  it  has  appeared 
to  me  that  as,  in  the  diabetic  cases,  the  saccharine  urine, 
whether  in  the  rabbit,  whose  medulla  oblongata  has  been  me- 
chanically irritated  by  the  operator's  needle,  or  in  the  human 
subject,  whose  brain  has  been  tortured  by  mental  anxiety,  the 
primary  influence  of  the  nerve-disorder  is  upon  the  sugar- 
forming  liver,  so,  in  an  analogous  manner,  the  albuminuria 
which  results  from  mental  anxiety  is  a  secondary  result  of  a 
nervous  influence  acting  primarily  on  the  liver  and  the  stomach 
— the  so-called  chylopoietic  viscera.  In  fact,  it  seems  to  me 
that  the  albuminuria  which  appears  to  have  resulted  from 
mental  and  emotional  influence  is  a  form  of  albuminuria  from 
dyspepsia ;  and  the  immediate  cause  of  the  renal  disorder  is 
the  excretion  of  some  abnormal  products  of  imperfect  diges- 
tion. In  many  of  these  cases,  too,  it  is  obvious  that  more 
than  one  etiological  agency  has  been  operative.  The  man  or 
the  woman  depressed  by  mental  anxiety,  with  a  failing  appe- 
tite and  disturbed  sleep,  often  seeks  temporary  relief  from 
misery  in  an  alcoholic  stimulant;  and  so  it  is  often  found 
that  the  noxious  influence  of  alcohol,  as  a  substitute  for 
wholesome  food,  has  to  be  taken  into  account  in  explaining 
the  albuminuria  and  the  renal  degeneration. 

The  atrophy  with  granulation  which  results  from  passive 
congestion  of  the  kidney  consequent  on  valvular  disease  of  the 
heart  or  emphysema  with  chronic  bronchitis,  has  a  different 
pathological  history;  and  I  shall  refer  to  it  in  a  future  section. 

During  the  progress  of  the  disease  which  results  in  the 
contracted  granular  kidney,  dropsy  rarely  forms  a  prominent 

1  British  Medical  Journal,  February  1877. 
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symptom,  and  in  the  majority  of  casps  it  is  entirely  absent. 
The  disease  is  often  associated  with  high  arterial  tension  and 
with  hypertrophy  of  the  left  ventricle  of  the  heart,  even  when 
there  is  no  valvular  defect  or  disease  of  the  walls  of  the  larger 
arteries  to  explain  the  cardiac  hypertrophy.  In  a  large  pro- 
portion of  cases,  the  immediate  cause  of  death  is  uraemia  or 
cerebral  htemorrhage. 

Now,  in  the  course  of  these  lectures,  I  shall  as  much  as 
possible  avoid  all  controversial  topics ;  but,  in  proceeding  to 
give  you  what  I  believe  to  be  the  true  account  of  the  minute 
anatomy  and  pathology  of  this  disease,  I  am  bound  to  tell 
you  that  I  dissent  from  the  opinions  of  some  pathologists  for 
whom  I  entertain  great  respect,  but  not  sufficient  to  induce 
me  to  follow  them  into  what  I  believe  to  be  an  erroneous 
reading  and  interpretation  of  facts.  Virchow,  in  his  Cellular 
Pathology,  stated  that  as  there  are  three  anatomical  elements 
in  the  kidney — namely,  tubes,  vessels,  and  interstitial  tissue  ; 
so,  in  accordance  with  this,  there  are  three  forms  of  Bright's 
disease — what  he  calls  parenchymatous  nephritis,  having  its 
seat  in  the  tubes ;  amyloid  degeneration  in  the  blood-vessels ; 
and  interstitial  nephritis,  consisting  essentially,  as  he  believes, 
in  thickening  of  intertubular  tissue  and  consequent  atrophy 
and  granular  contraction  of  the  kidney.  Virchow  admits  that 
two  and  sometimes  all  three  of  his  forms  of  disease  may  co- 
exist in  the  same  kidney ;  and  I  maintain  that  in  every  case 
of  Bright's  disease,  all  the  tissues  are  implicated ;  the  various 
forms  of  disease  depending,  not  upon  the  implication  of  dif- 
ferent anatomical  elements  in  the  morbid  process,  but  upon 
the  varying  nature  of  the  structural  changes  which  these  ele- 
ments undergo  in  the  different  classes  of  cases. 

Many  of  the  exciting  causes  of  the  acute  desquamative 
disease  are  also  influential  in  the  causation  of  the  chronic 
degeneration  which  results  in  the  red  granular  kidney ;  and 
there  is  a  strong  a  priori  improbability  in  the  assumption 
that  an  identical  pathological  cause  should,  in  one  individual, 
act  primarily  and  mainly  upon  the  gland-cells,  and  in  another 
upon  the  connective  tissue  of  the  gland.  Again,  it  is  obvious 
to  the  naked  eye  that,  as  in  other  forms  of  Bright's  disease 
so  in  this,  the  part  of  the  kidney  which  is  primarily  and 
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chiefly  affected  is  the  cortical  glandular  part,  where,  to  say 
the  least,  the  connective  tissue  is  the  scantiest.  If  the  patho- 
logical process  were  essentially  a  hyperplasia  of  connective 
tissue,  it  would  surely  have  its  seat  mainly  in  the  medullary 
cones,  where  the  connective  tissue  is  admitted  to  be  most 
abundant. 

My  doctrine  with  regard  to  the  minute  anatomy  and 
pathology  of  the  granular  kidney  is,  that  it  consists  primarily 
and  essentially  in  a  disintegration  and  destruction  of  the 
gland-cells  which  line  the  convoluted  tubes,  the  debris  of  the 
gland-cells  appearing  in  the  urine  as  granular  tube-casts; 
that  the  destruction  of  the  gland-cells  induces  atrophy  and 
contraction  of  the  tubes;  that  this  shrinking  of  the  tubes, 
with  fibrillated  thickening  of  their  membranous  walls  and  of 
the  Malpighian  capsules,  gives  the  delusive  appearance  of  a 
greater  amount  of  newly  formed  fibrous  tissue  than  actually 
exists ;  and  that  thickening  of  the  walls  of  the  arteries,  the 
nature  of  which  I  shall  presently  describe,  forms  one  of  the 
most  constant  and  conspicuous  features  of  the  disease. 

Chemical  and  Microscopical  Characters  of  the  Urine. — You 
will  find  that  the  minute  structural  changes  in  the  contracted 
kidney  are  rendered  more  easily  intelligible  if  you  study  them 
in  connection  with  the  clinical  history  of  the  disease,  and  in 
particular  with  the  chemical  and  microscopical  characters  of 
the  urine.  I  have  told  you  that  the  disease,  although  not 
exclusively  of  gouty  origin,  is  often  associated  with  chronic 
gout.  Examine  the  urine  of  a  man  who  has  had  repeated 
attacks  of  gout,  and  you  will  not  unfrequently  find  in  i£4he 
earliest  indications  of  incipient  renal  degeneration.  The 
urine  may  be  of  normal  colour  and  specific  gravity,  and  with- 
out a  trace  of  albumen ;  but,  after  standing  for  a  few  hours 
in  a  conical  glass,  it  deposits  a  light  cloud,  which,  on  micro- 
scopic examination,  is  found  to  consist  of  scattered  granular 
debris  and  tube-casts  such  as  are  represented  in  fig.  19, 
p.  684.  These  casts  contain  epithelial  cells,  some  entire, 
others  in  various  grades  of  disintegration,  and  hence  arises 
their  '  granular '  appearance.  Every  granular  cast  is  not, 
of  necessity,  composed  of  disintegrated  epithelium.  Blood- 
corpuscles  may  become  disintegrated  within  the  uriniferous 
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tubes,  and  appear  in  the  urine  as  granular  blood-casts,  dis- 
tinguished from  granular  epithelial  casts  by  their  reddish- 
brown  colour,  and  often  by  containing  some  entire  blood- 
corpuscles  ;  so,  disintegrated  hyaline  casts  may  assume  a 
granular  appearance ;  but  by  a  comparison  with  other  casts 
associated  with  them,  and  by  noting  the  various  grades  of 
change,  we  trace  them  to  their  true  source.  The  presence 
of  granular  epithelial  casts  and  of  scattered  epithelial  debris 
is  evidence  that  a  process  of  epithelial  desquamation  and  dis- 
integration has  commenced  in  the  kidney.    In  the  earlier 


Pig.  19. — Granular  Casts,  composed  of  more  or  less  completely  disintegrated 

Epithelium  and  Pibrine.—  x  200. 

stages  of  the  renal  disease,  the  granular  casts  are  found  only 
during,  or  immediately  after  a  gouty  paroxysm,  and,  as  I 
have  already  said,  unassociated  with  albuminuria.  In  the 
intervals  between  the  attacks  of  gout,  no  tube-casts  are  visible. 
At  a  later  stage,  granular  casts  and  epithelial  debris  are 
always  present  in  a  greater  or  less  amount;  and  the  urine 
becomes  albuminous,  at  first  only  during  a  fit  of  gout,  the 
tube-casts  also  being  more  abundant  during  the  paroxysm. 
At  a  still  later  period,  tube-casts  and  albumen  are  more  or 
less  constantly  present,  though  both  may,  in  exceptional 
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cases,  be  absent,  even  in  the  most  advanced  stages  of  this 

form  of  disease.  .  . 

Not  only  is  the  particular  form  of  renal  disease  indicated 
by  the  microscopic  appearance  of  the  urinary  sediment,  but 
the  number  of  granular  tube-casts  and  the  amount  of  epithelial 
dSbris  indicate  the  rate  at  which  the  disease  is  progressing. 
The  more  copious  the  sediment,  the  more  rapid  is  the  destruc- 
tion of  the  gland-cells,  and  the  consequent  atrophy  of  the 
kidney.  In  the  more  advanced  stages  of  the  disease,  large 
hyaline  casts  are  often  found  associated  with  the  granular 
casts  (fig.  20). 


Fig.  20.— a  a.  granular  casts.  6  6.  large  hyaline  casts  from  tubes  denuded  of  epithelium  —  x 200. 

As  the  disease  makes  progress,  the  urine  undergoes  re- 
markable physical  changes.  The  quantity  secreted  is  usually 
in  excess  of  the  normal  amount ;  and  with  the  increase  of 
quantity  there  is  commonly  associated  a  loss  of  the  natural 
colour  and  a  diminution  of  the  specific  gravity,  which,  usually 
as  low  as  1010  or  1012,  sometimes  falls  to  1005.  The  low 
specific  gravity  indicates  a  relative  decrease  of  the  normal 
solid  constituents,  especially  of  urea,  uric  acid,  and  extractive 
matters.  In  one  of  Dr.  Christison's  cases,  the  total  solids 
discharged  were  reduced  to  one-fifth,  and  in  another  nearly 
to  one-twelfth,  of  the  healthy  average.  This  defective  discharge 
of  solids  is  partly  explained  by  the  rest  in  bed,  the  scanty 
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diet,  and  the  general  an&mia.  The  amount  of  albumen 
varies  considerably.  Absent  or  scanty  in  the  early  stage,  it 
may  be  rather  copious  in  the  middle  periods,  and  again 
scanty  in  the  stage  of  extreme  degeneration  of  the  kidney. 


Fig.  21.— Transverse  Sections  op  Tubes,  containing  only  Granular  Debris  op 

Epithelium. 

At  one  end  of  the  section,  the  contents  of  the  tubes  have  been  washed  away,  and  the  sections 
of  the  basement-membrane  form  three  empty  rings. —  x  200. 

Microscopic  Appearances  in  the  Kidney. — The  chief  changes 
will  be  found  in  the  convoluted  tubes,  in  the  arteries,  and  in 
the  Malpighian  capsules  and  capillaries.    In  some  tubes  the 


Pig.  22.— Tubes  more  or  less  completely  denuded  op  Epithelium. 
Some  transversely  divided  and  cyst-like  ;  others  seen  lengthwise.—  x  200. 

gland-cells  have  their  normal  appearance,  or  they  are  opaque 
and  granular,  with  a  clear  central  canal  (see  ante,  fig.  17,  p.  665). 
Other  tubes  are  filled  and  rendered  opaque  with  desquamated 
epithelium  more  or  less  disintegrated  (see  fig.  15,  p.  661). 
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Others,  again,  present  the  characteristic  appearance  repre- 
sented'in  fig.  21.  Their  epithelial  lining  has  become  disin- 
tegrated and  removed,  appearing  in  the  urine  in  the  form  of 
the  granular  casts  before  described  (figs.  19  and  20).  A  few 
granular  particles  of  epithelium  only  remain,  and  these  appear 
to  be  held  together  by  fibrinous  coagula.  The  transverse 
sections  of  tubes  in  this  condition  have  somewhat  the  appear- 
ance of  oval  or  globular  cysts,  and  many  years  ago  they 
were  described  as  microscopic  cells  by  a  very  able  observer.1 
When,  in  the  same  section,  some  tubes  appear  transversely 
divided,  while  others  present  themselves  lengthwise,  as  in 
fig.  22,  all  having  the  same  general  structure  and  contents, 


Fig.  23.— Tubes  in  process  of  Atrophy  and  Contraction  after  the  Destruc- 
tion of  their  Epithelial  Lining,  a  few  Granular  Particles  only 
remaining  within  them  —  x  200. 


it  is  easily  seen  that  the  cyst-like  appearance  is  given  by 
transverse  sections  of  partially  or  completely  denuded  tubes. 

The  number  of  tubes  thus  denuded  of  their  epithelial  lining 
varies  much  in  different  cases.  In  some  kidneys,  which  to 
the  naked  eye  present  comparatively  little  deviation  from  the 
normal  state,  the  destruction  of  gland-cells  is  found  to  have 
been  very  extensive.  Other  tubes  are  found,  as  regards  their 
appearance  and  contents,  in  the  same  condition  as  those  just 
now  described,  but  shrunken  and  atrophied,  with  wide  inter- 

1  See  Simon's  paper  on  Subacute  Inflammation  of  the  Kidney,  Mcd.-Chir. 
Trans.,  vol.  xxx. 
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spaces  between  them — the  interspaces  being  occupied  by  the 
remains  of  other  atrophied  tubes  and  capillaries  (see  fig.  23). 
Atrophy  and  contraction  of  the  tubes  appears  to  be  the  usual 
result  of  the  destruction  and  removal  of  their  gland-cells.  But 
the  opposite  condition  of  dilatation  is  found  in  some  of  the 
tubes,  which  may  be  seen  often  as  large  as  Malpighian  bodies, 
and  even  larger  (fig.  24) ;  and  there  can  be  no  doubt  that  these 
dilating  tubes  at  length  form  the  cysts,  which  are  visible  by  the 
naked  eye. 

Some  tubes  which  have  lost  their  epithelial  lining  are  filled 


Pig.  24— Transvebse  Sections  op  delated  Tubes  with  Thickened  Walls. 


In  some  sections,  the  open  mouth  of  the  divided  tube  is  seen-one  section  of  a  denuded  tube  of 

normal  size. —  x200. 

with  an  unorganised  material  having  the  same  appearance  as 
the  '  large  hyaline  casts '  which  are  commonly  present  in  the 
urine,  and  which,  as  we  have  seen,  are  moulded  within  tubes 
which  have  been  deprived  of  their  epithelium  (figs.  20,  22, 
and  25). 

There  is  another  appearance  of  the  tubes  m  the  granular 
kidney,  which  probably  has  a  close  relation  with  the  formation 
of  dilated  tubes  and  cysts.  This  appearance  is  represented  in 
fig.  26.  The  tubes  are  lined  by  a  layer  of  small  transparent 
cells  of  a  more  or  less  globular  form,  and  each  having  a  single 
nucleus.1  Some  tubes  in  this  condition  maybe  found  in  every 

>  These  uni-nuoleated  cells  were  described  and  figured  forty  years  ago,  and 
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granular  kidney,  but  their  number  varies  considerably.  In 
some  contracted  kidneys  the  tubes  with  the  uni-nucleated 
round-cell  lining  are  few  in  number,  while  in  others  they  are 
very  numerous ;  and  there  appears  to  be  a  close  and  special 
relationship  between  these  tubes  and  the  cysts  with  which,  in 
the  same  kidney,  they  are  always  associated.  That  the  cysts 
are  dilated  tubes  is  now  generally  admitted  ;  and  it  is  probable 
that  the  tubes  are  dilated  by  the  accumulation  of  a  secretion 
which  is  formed  by  this  peculiar  cell-lining.  This,  at  any 
rate,  is  certain,  that,  as  the  contracted  granular  kidney  is  the 
only  form  of  Bright's  disease  with  which,  as  a  rule,  cysts  and 
tubes  lined  by  the  peculiar  cells  in  question  are  associated  ; 
so  when  a  large  white  kidney  has  reached  the  stage  of  atrophy 
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Pig.  25.— Denuded  Tubes  filled  with      Pig.  26.— Sections  of  Tubes  in  which  a  layer 
Hyaline  Material.  of  Transparent  Cells,  each  with  a  Single 

The  shading  indicates  the  stain  of  the  Nucleus,  has  taken  the  place  of  thb 

hyaline  material  by  the  logwood  dye.  Normal  Epithelium. 

One  tube  is  seen  lengthwise.  In  three  of  the 
segments  a  hyaline  material,  coloured  by  the 
logwood  dye,  is  seen  within  the  cell-lining. 

and  coarse  granular  contraction,  cysts  visible  by  the  naked 
eye,  and  the  microscopic  appearance  of  tubes  whose  normal 
epithelium  has  been  replaced  by  uni-nucleated  cells,  are  again 
found  in  combination. 

Dr.  Conway  Evans  has  recorded  a  remarkable  case,  in  which 
one  kidney  was  of  the  natural  size,  and  appeared  outwardly 
quite  normal,  while  the  other  was  honeycombed  with  cysts. 
Both  kidneys,  however,  presented  the  microscopic  appearances 

quite  independently,  by  both  Sir  John  Simon  and  myself,  Medico-Chir.  Trans. 
vol.  xxx.  It  will  be  seen  that  they  differ  essentially  from  white  blood-cells  and 
from  the  nuclei  of  epithelium  ;  from  the  latter  especially  in  the  fact  that  they 
are  m  close  contact  with  each  other,  so  as  to  form  a  continuous  lining  for  the 
tube. 
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which  I  have  described  as  characteristic  of  the  red  granular 
kidney ;  and  in  particular,  many  tubes  were  lined  by  '  round 
or  oval  transparent  cells,  each  containing  in  its  interior  a 
single  well-defined  nucleus.' 1 

It  is  probable  that  the  dilatation  of  the  tubes  by  their  ac- 
cumulated liquid  contents,  and  their  conversion  into  cysts,  is 
promoted  by  the  compression  to  which  they  are  subjected  by 
the  surrounding  tubes,  in  a  more  advanced  stage  of  degene- 
ration, whose  thickened  and  shrunken  basement-membrane 
constricts  the  neighbouring  tissues.  But  the  case  before 
mentioned,  as  recorded  by  Dr.  Conway  Evans,  proves  that  a 
great  development  of  cysts  may  occur  with  little  or  no  wasting 
of  the  gland.  In  that  case,  the  right  (healthy -looking)  kidney 
weighed  four  ounces  and  a  quarter,  while  the  left,  which  was 
in  a  more  advanced  stage  of  cystic  degeneration,  weighed  five 
ounces. 

I  have  yet  to  mention  that  the  lumen  of  the  tubes  which 
are  lined  by  the  round  uni-nucleated  cells  is  often  filled  by  an 
unorganised  fibrinous  material  similar  to  that  which  is  found 
in  the  tubes  represented  in  fig.  25,  which  have  no  cell-lining  of 
any  kind ;  and  in  like  manner  the  hyaline  material  is  coloured 
by  the  logwood  violet  dye,  while  the  cells  themselves  remain 
colourless  (see  fig.  26).  These  hyaline,  or,  as  they  are  some- 
times called,  £  colloid,'  tubes  may  be  seen  in  every  granular 
kidney ;  and  it  seems  probable  that  the  hyaline  material  may  be 
secreted  by  the  layer  of  cells  within  which  it  lies.  Sometimes, 
though  rarely  in  this  form  of  disease,  a  tube  is  found  injected 
with  blood  which  has  escaped  from  ruptured  Malpighian  capil- 
laries. Here  and  there  a  tube  may  be  seen  whose  contents 
have  undergone  a  fatty  transformation ;  the  oil  globules  being 
either  contained  within  cells,  or  free  and  irregularly  accumu- 
lated within  the  tube. 

The  basement-membrane  of  tubes  whose  gland-cells  have 
undergone  degenerative  and  destructive  changes  is  often  more 
or  less  thickened ;  and  this  thickening  and  fibrillation  of  the 
tubular  membrane,  together  with  the  wide  spaces  occupied  by 
the  atrophied  remains  of  shrunken  tubes  and  intertubular 
capillaries  (fig.  23,  p.  687),  have  given  rise  to  the  doctrine  of  a 

'  Pathological  Transactions,  vol.  v.  p.  183. 
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primary  new  formation  or  increase  of  connective  tissue,  as 
being  the  essential  cause  of  the  intratubular  changes.1  When 
a  granular  kidney  has  been  reduced  to  the  half  or  one-third  of 
its' normal  size  and  weight,  there  can  be  no  question  that  this 
is  mainly  due  to  the  destruction  and  disappearance  of  the 
gland-cells,  and  that,  in  what  remains  of  the  wasted  organ, 
there  must  be  an  enormous  relative  excess  of  fibroid  tissue, 
composed  of  fibrilliform  basement-membrane,  thickened  Mal- 
pighian  capsules,  and  bloodless  capillaries.2 

From  an  examination  of  the  most  advanced  stage  of 
degeneration  it  would  be  impossible  to  ascertain,  amidst  the 
wreck  and  ruin  of  the  tissues,  the  starting-point  and  the 
sequence  of  the  pathological  changes.  A  microscopic  section 
of  a  portion  of  kidney  in  the  stage  of  extreme  degeneration 
shows  little  more  than  such  a  perplexing  mixture  of  fibrous 
tissue,  with  granules  and  globules,  as  is  well  represented  in 
fig.  1,  Plate  V.,  in  the  paper  On  Chronic  Bright's  Disease  icith 
Contracted  Kidney,  by  Sir  William  Gull  and  Dr.  Sutton.3 

For  a  clear  understanding  and  a  correct  interpretation  of 
the  origin  and  sequence  of  the  structural  changes  in  a  granular 

1  In  a  case  of  extreme  emaciation,  the  result  of  pulmonary  phthisis  or 
diabetes  or  cancerous  cachexia,  there  is  a  great  relative  excess  of  bone,  cartilage, 
and  tendinous  and  fibrous  tissue  in  the  dead  body  ;  but  the  atrophy  of  muscle 
and  fat  is  not  supposed  to  result  from  an  overgrowth  of  the  osseous  cartilaginous 
and  fibroid  tissues. 

2  With  regard  to  the  increase  of  the  fibrous  tissue  in  the  granular  kidney, 
I  am  in  entire  agreement  with  such  excellent  authorities  as  Drs.  Wilks 
and  Moxon,  who  make  the  following  statement  (Lectures  on  Pathological 
Anatomy,  2nd  ed.  p.  509)  : — '  Some  authors,  especially  Dr.  Dickinson,  describe 
an  increase  of  fibrous  tissue  ;  we  think  there  is  a  little  increase  round  the 
vessels,  but  not  much.  The  patches  apparently  of  fibrous  tissue  figured  in  Dr. 
Dickinson's  excellent  drawings  we  have  always  seen,  but  high  powers  resolve 
these  patches  into  the  remains  of  tubes,  as  indeed  would  probably  follow  from 
consideration  of  the  drawings  themselves.  His  drawing  of  healthy  kidney  has 
seven  Malpighian  corpuscles,  but  a  drawing  of  granular  kidney  on  the  same 
scale,  but  of  half  that  size,  has  twenty-one  of  these  corpuscles  with  but  little 
tissue  between  ;  now,  this  shrinking  to  one-sixth  of  the  bulk  is  accompanied 
by  dilatation  of  some  tubes,  so  that  a  considerable  space  must  be  occupied  by 
the  compact  walls  of  the  necessarily  numerous  shrivelled  ones.  We  have  found 
that  a  fibrillated  condition  prevails  in  the  tube-walls,  which  become  coarse- 
looking  ;  but  all  large  patches  of  apparent  fibre  we  have  always  found  to  be 
chiefly  made  up  of  apparently  wasted  tubes.' 

3  Med.-Chir.  Trans.,  vol.  lv. 
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kidney,  it  is  absolutely  necessary  to  examine  carefully  the 
primary  stages  of  the  pathological  process. 

I  have  before  stated  that  the  earliest  indication  of  a  struc- 
tural change  in  the  kidney  is  afforded  by  the  appearance  of 
granular  casts  in  the  urine,  and  that  is  an  important  item 
of  evidence  in  support  of  the  view  that  the  gland-cells  are  the 
primary  seat  of  the  disease.1 

Amongst  the  many  and  insuperable  objections  to  the 
theory  of  a  primary  intertubular  fibrosis,  is  the  fact  that  the 
granular  kidney  retains  more  or  less  of  its  red  colour  and  its 
vascularity,  even  in  the  most  advanced  stages  of  the  disease. 
It  is  called,  and  correctly  called,  the  small  red  granular 
kidney.  This  appearance  is  quite  inconsistent  with  the 
doctrine  of  an  intertubular  deposit,  which  must  inevitably 
obliterate  the  capillaries,  and  render  the  cortex  more  or  less 
pale  and  ansemic.  Such  an  appearance  of  anaemia  is  general 
over  the  cortex  of  a  large  white  kidney,  when  the  tubes,  being 
distended  by  their  contents,  compress  the  intertubular  capil- 
laries. Again,  such  an  anaemic  appearance  is  visible  over  a 
circumscribed  spot  when  arteries  and  capillaries  are  obstructed 
by  embolic  particles  of  fibrine.  If  in  the  granular  kidney  the 
intertubular  capillaries  were  obliterated,  as  they  must  be,  by 
an  interstitial  fibrosis,  we  should  expect  the  epithelial  lining  of 
the  tubes  to  undergo  the  same  changes  as  result  in  it  from 
embolic  plugs — namely,  a  fatty  transformation  prior  to  com- 
plete atrophy.  On  the  contrary,  a  fatty  condition  of  the  epi- 
thelium in  cases  of  small  granular  kidney  is  quite  exceptional. 

In  strict  agreement  with  the  red  colour  and  the  obvious 
vascularity  of  the  granular  kidney,  as  seen  by  the  naked  eye, 
is  the  fact  that,  on  a  microscopical  examination  of  a  section  of 
the  kidney,  the  characteristic  intratubular  changes  may  often 
be  seen  in  various  stages  of  progress,  while  the  intertubular 
capillaries  surrounding  these  morbidly  changed  tubes  are 
injected  with  blood  and  evidently  quite  normal.  I  have  seen 
this  in  numberless  sections  of  granular  kidney,  and  I  main- 
tain that  this  fact  alone  is  absolutely  inconsistent  with  the 
interstitial  hypothesis.  Again,  compression  of  the  intertu- 
bular capillaries  by  morbid  deposit  or  growth  would  evidently 

1  See  ante,  p.  G83. 


4 


.  v.]      THICKENING  OF  MALPIGHIAN  CAPSULES  693 


cause  great  engorgement  of  the  Malpighian  capillaries,  with 
resulting  copious  albuminuria  and  haemorrhage  into  the  tubes  ; 
but  in  cases  of  granular  kidney  the  albumen  is,  as  a  rule,  less 
copious  than  in  any  other  form  of  Bright' s  disease.  It  is 
often  very  scanty,  and  it  is  sometimes  entirely  absent.  There 
was  no  albumen  in  Dr.  Conway  Evans's  case  before  referred 
to  (p.  689). 

There  is  often  an  appearance  of  fibrous  connective  tissue 
round  the  Malpighian  bodies.  I  am  not  prepared  to  say  that 
no  connective  tissue  is  ever  formed  external  to  and  apart 
from  the  fibrous  capsule  of  the  Malpighian  body ;  but  I  am 
convinced  that,  when  the  capsule  is  thickened,  as  it  often  is 
in  the  granular  kidney,  and  then  thrown  into  folds,  the 
fibrous  appearance  which  it  presents,  as  different  depths  of 
the  globular  capsule  are  being  focussed  into  view,  may  very 
readily  be  mistaken  for  fibrous  connective  tissue  outside  and 
surrounding  the  capsule  (see  fig.  27). 


Pig.  27.— Malpighian  Body— the  Capsule  thickened  and  having  a  Fibrous 
Appearance.  The  Capillaries  thickened  and  opaque;  the  Nuclei 
visd3le  in  their  walls.— x  200. 

Some  overgrowth  of  the  fibrous  and  connective  tissues  of 
the  kidney  may  result  from  these  tissues  assimilating  part  of 
the  nutritive  material  which  is  no  longer  taken  up  by  the 
neighbouring  disorganised  gland-cells ;  the  overgrowth  of  the 
fibrous  tissues  being  a  consequence  and  not  the  cause  of  the 
destruction  and  disappearance  of  the  epithelium. 

In  consequence  of  wasting  and  contraction  of  the  tubes, 
some  of  the  Malpighian  bodies  are  brought  nearer  together, 
and  three,  four,  or  more,  may  sometimes  be  seen  almost  in 
contact  with  each  other.  Sections  of  dilated  tubes,  such  as 
are  represented  in  fig.  24  (p.  688),  may  easily  be  mistaken  for 
Malpighian  bodies;  but  in  the  sections  of  tubes  the  open 
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mouth  of  the  cut  tube  may  often  b<  seen,  and  in  the  Mal- 
pighian  bodies  the  capillaries,  with  the  nuclei  in  their  walls, 
are  characteristic  ;  though  during  the  atrophic  process  which 
ultimately  involves  all  the  tissues,  some  of  the  Malpighian 
capillaries  become  indistinct,  and  finally  disappear. 

Now,  to  recapitulate.  We  have  found  the  following  patho- 
logical appearances  in  the  tubes :  the  epithelium  opaque  and 
granular,  in  a  state  of  cloudy  swelling ;  the  tubes  crowded 
and  opaque,  with  degenerated  and  disintegrated  epithelium ; 
some  tubes  deprived  of  their  epithelium ;  some  contracted ; 
others  dilated  in  various  degrees ;  some  lined  by  transparent 
uni-nucleated  cells  ;  others  filled  with  unorganised  fibrine, 
rarely  with  blood,  or  with  oil;  lastly,  the  basement-membrane 
and  the  Malpighian  capsules  are  thickened ;  while  the  Mal- 
pighian capillaries  are  all  thickened,  and  some  are  collapsed 
and  shrunken  almost  beyond  recognition.  All  the  changes 
which  I  have  described,  and  which  you  may  see  in  the 
specimens  which  I  have  placed  under  the  microscopes  on  the 


Fig.  28.— Normal  Artery  prom  the  Fig.  29.— Artery,  with  Hypertrophied 

Kidney.— x  200.  Walls,  prom  the  Kidney. 

An  inner  longitudinal  and  an  outer  circular 
layer  of  fibres,  of  about  equal  thickness. 
The  canal  is  injected. —  x200. 


table,  are  essentially  tubular  and  intratubular.  You  see,  then, 
with  how  little  reason  the  contracted  kidney  is  spoken  of  as  the 
result  of  an  essentially  intertubular  disease. 

Changes  in  the  Blood-vessels  of  the  Kidney. — Amongst  the 
most  constant  and  interesting  anatomical  changes  are  those 
which  occur  in  the  minute  arteries.  In  the  advanced  stages 
of  the  contracted  granular  kidney,  the  middle  and  inner 
tunics  of  the  renal  arteries  are  much  hypertrophied,  while 
the  external  tunica  adventitia  remains  thin  and  inconspicuous. 
There  is  a  sharp  line  of  demarcation  between  the  circular 
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fibres  of  the  muscular  layer  and  the  longitudinal  fibres  of  the 

intima  (fig.  29). 

The  thickening  of  the  arterial  coats  is  due  to  an  excess  of 
normal  tissue,  with  no  appearance  of  structural  change  or 
degeneration.  The  hypertrophy  is  usually  most  conspicuous 
in  the  smallest  arterial  branches,  and  a  comparison  of  the 
afferent  artery  of  the  Malpighian  body  in  a  healthy  kidney 
with  one  from  a  small  granular  kidney  will  often  show  that 
the  arterial  walls  in  the  latter  are  twice  or  even  thrice  the 
normal  thickness. 

I  discovered  this  great  thickening  of  the  arterial  walls 
many  years  ago,  and  published  the  fact,  with  an  attempt  at 
an  explanation,  in  the  Medico-Chirurgical  Transactions,  vol. 
xxxiii.  Figs.  28  and  29  are  reproduced  from  the  illustrations 
contained  in  my  paper. 

At  that  time  and  long  afterwards  I  believed  that  not 
only  was  the  outer  circular  layer  muscular,  but  the  inner 
longitudinal  layer  also.  I  supposed  the  thickening  of  both 
layers  to  be  a  result  of  hypertrophy  of  muscular  tissue; 
and  the  explanation  which  I  suggested  was  that,  in  conse- 
quence of  an  impeded  circulation  through  the  intertubular 
capillaries,  the  arterioles,  by  their  forcible  action,  assisted  the 
heart  to  drive  the  blood  onwards,  and  that  in  so  doing  they 
became  hyper trophied.  The  excuse  for  this  erroneous  phy- 
siology is  that  it  was  published  in  1850,  therefore  before  the 
experiments  of  Bernard  and  Brown- Sequard  had  revealed 
the  true  function  of  the  muscular  arterioles.1  I  am  now 
enabled  to  give  a  more  correct  anatomical  account  of  the 
thickened  longitudinal  layer,  and  to  suggest  a  truer  physio- 
logical interpretation  of  the  phenomena.  The  increase  of  the 
inner  longitudinal  layer  of  the  hypertrophied  renal  arterioles 
is  due  to  a  thickening  of  the  tunica  intima.  The  intima  is 
composed  of  three  distinct  layers — an  outer  wavy  elastic  layer 
in  contact  with  the  muscular  coat,  an  inner  endothelial  layer, 
and  an  intermediate  layer  of  delicate  connective  tissue.  I  am 
indebted  to  my  friend  Dr.  Heneage  Gibbs  for  some  beautiful 
stained  sections  of  granular  kidneys.  From  an  inspection  of 
these  it  is  manifest  that  the  thickening  of  the  intima  in  cases 

1  Sec  ante,  Chapter  II.  pp.  16  el  scq. 
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of  granular  kidney  is  caused  by  an  increase  of  the  cormeetwt 
tissue  between  the  clastic  and  the  endothelial  layer  (figs.  30  and 
31).  Then  the  question  arises,  Is  this  thickening  the  result 
of  a  pathological  inflammatory  process,  which,  therefore,  pro- 
bably impedes,  more  or  less,  the  functions  of  the  vessels  in 
which  it  occurs,  or  is  it  not  rather  of  the  nature  of  a  physio- 
logical overgrowth,  having  a  conservative  purpose  and  ten- 
dency ?  The  chief  facts  which  appear  to  indicate  that  the 
thickening  in  question  is  physiological  and  conservative  are 
the  following : — 

It  is  always  associated  with  the  hypertrophy  of  the  mus- 
cular coat,  and  bears  a  constant  relation  to  it.  The  structural 
characters  of  the  thickened  intima  are  remarkably  uniform, 
its  parallel  fibres  passing  in  the  direction  of  the  axis  of  the 
artery  and  at  right  angles  to  the  circular  muscular  fibres, 
while  the  canal  of  the  artery  retains  its  uniform  and  natural 


Fig.  30.— Transverse  Section  of  an  Artery  from  a  Granular  Kidnky. 
The  muscular  coat  much  hvpertrophied  and  consisting  of  several  layers  of  circular 
fibres.    Between  the  external  wuvv  elastic  layer  of  the  intima  and  the  endo- 
thelial layer  an  overgrowth  of  normal  connective  tissue.   The  tunica  adven- 
titia,  which  was  inconspicuous,  is  not  represented.—  x  200. 

diameter  throughout  its  entire  course.1  In  a  typical  example  of 
granular  kidney  every  renal  artery  is  seen  to  have  undergone  the 
same  change,  and  all  the  arteries  to  an  almost  equal  extent. 
In  contrast  with  this  uniform  and  universal  arterial  thicken- 
ing we  find  that  when  the  arteries  have  become  thickened  by 

1  The  appearance  of  the  hypertrophied  arterial  walls  is  admirably  repre- 
presented  in  figs.  30  and  31.  These  figures,  as  well  as  figs.  25  and  26  (p.  689), 
were  engraved  by  Messrs.  Danielsson  and  Co.,  of  52  Beaumont  Street,  from 
accurate  drawings  of  the  specimens  under  the  microscope  by  Mrs.  Danielsson. 
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syphilitic,  or  tuberculous,  or  other  undoubted  pathological 
processes,  not  only  are  different  parts  of  each  artery  affected 
in  unequal  degrees,  by  changes  which  tend  to  distort  and  often 
to  obliterate  their  canals,  and  to  confuse  and  more  or  less 
completely  destroy  all  trace  of  their  normal  structure,  but  side 
by  side  with  arteries  in  a  state  of  very  advanced  disease  may 
often  be  found  others  in  a  quite  normal  condition.1 

If,  as  some  pathologists  maintain,  the  thickening  of  the 
intima  in  cases  of  granular  kidney  is  a  result  of  endarteritis — 
of  inflammation  excited  by  the  morbid  quality  of  the  blood — is 
it  not  strange  that,  unlike  the  recognised  inflammatory  thick- 
enings, this  process  should  always  be  limited  by  the  elastic 
layer,  and  that  it  should  never  invade  the  muscular  coat  ? 

The  probable  result  and  purpose  of  the  thickening  of  the 
intima  is  that,  by  strengthening  the  arterioles  in  their  longi- 


Fig.  31.— Longitudinal  Section  of  an  Artery  from  a  Granular  Kidney. 

The  circular  fibres  of  the  hypertrophied  muscular  coat  are  seen  in  section.  The 
longitudinal  fibres  of  the  connective  tissue  of  the  intima  much  hypertrophied. 
The  adventitia  not  shown. —  x  200. 

tudinal  direction,  it  enables  them  the  better  to  resist  the  strain 
and  the  resulting  tendency  to  elongation  to  which  they  are 
subjected  by  the  impulse  from  the  greatly  hypertrophied  left . 
ventricle ;  with  which,  as  I  shall  presently  explain,  this  arterial 
thickening  is  always  associated. 

Notwithstanding  the  increased  power  of  resistance  which 
must  be  given  by  this  overgrowth  of  connective  tissue,  the 
renal  arteries,  which  normally  take  a  straight  course,  are  often 

1  The  striking  contrast  between  general  hypertrophy  of  the  walls  of  the 
arterioles  and  the  changes  which  result  from  inflammation  may  be  seen  by 
referring  to  two  papers  with  illustrations  of  syphilitic  disease  of  the  arteries- 
one  by  Dr.  Greenfield,  the  other  by  Dr.  Thomas  Barlow  (Pathological  Transac- 
tions, vol.  xxviii.). 
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found  in  a  granular  kidney  to  be  more  or  less  tortuous,  as  seen 
in  fig.  29  (p.  694). 

There  can,  I  think,  be  no  doubt  as  to  the  thickening  of 
the  arterial  walls  being  the  result  of  as  true  a  physiological 
and  conservative  overgrowth  of  normal  tissue,  as  is  the  hyper- 
trophy of  the  left  ventricle  of  the  heart,  which  results  from  a 
defective  aortic  valve.  The  elongation  with  resulting  tortu- 
osity of  the  renal  arteries  which  occurs,  notwithstanding  the 
increased  growth  and  strength  of  the  longitudinal  layer  of 
connective  tissue,  is  analogous  to  the  dilatation  of  the  ven- 
tricle by  the  reflux  current  from  the  aorta,  which  the  hyper- 
trophy of  the  muscular  walls  cannot  entirely  prevent.  I  shall 
presently  show  you  that  in  cases  of  granular  kidney,  not  only 
are  the  walls  of  the  renal  arterioles  hypertrophied,  but  that 
the  arterioles  in  every  tissue  and  organ  throughout  the  body 
are  found  to  have  undergone  a  similar  hypertrophic  change, 
a  discovery  which  I  first  published  in  the  fifty-first  volume  of 
the  Medico-Chirurgical  Transactions. 

On  comparing  the  renal  arterioles  with  those  from  other 
tissues,  this  remarkable  difference  is  apparent — namely,  that 
while  the  hypertrophy  of  the  muscular  wall  occurs  alike  in 
the  arterioles  in  all  the  tissues,  the  thickening  of  the  intima 
is  found,  so  far  as  I  know,  only  in  those  of  the  kidney ;  but 
then,  on  the  other  hand,  the  hypertrophied  arterioles  in  other 
tissues  have  their  fibrous  tunica  adventitia  thickened  to  about 
the  same  extent  as  the  overgrowth  of  the  tunica  intima  in 
the  renal  arterioles.  In  proof  and  illustration  of  this,  I  bor- 
row from  Dr.  Dickinson,  an  able  and  quite  disinterested  wit- 
ness, two  illustrations— one  representing  a  normal  artery  of 
the  pia  mater,  and  another  a  hypertrophied  artery  from  the 
same  tissue,  in  a  case  of  granular  kidney  (fig.  32).  It  will 
be  seen  that  the  fibrous  connective  tissue  outside  the  muscular 
layer  of  that  artery  is  the  exact  counterpart  of  the  connective 
tissue  within  the  muscular  coat  of  the  renal  artery.  Dr.  Dick- 
inson's drawing  has  the  appearance  of  a  hypertrophied  renal 
artery,  in  which  the  overgrowth  of  connective  tissue  is  external 
to  the  muscular  coat. 

The  probable  explanation  of  this  remarkable  difference  is, 
that  the  renal  arteries,  being  imbedded  in  the  firm  tissue  of 
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the  kidney,  do  not  need  the  support  of  the  tunica  adventitia 
which  surrounds  the  arteries  of  the  pia  mater  and  those  of 
most  other  tissues  ;  and  when,  during  the  progress  of  granular 
degeneration  of  the  kidneys,  the  renal  arteries  require  to  be 
braced  and  strengthened  to  resist  the  excessive  force  of  the 
hypertrophied  heart,  this  is  accomplished  by  the  overgrowth 
of  the  fibrous  connective  tissue  of  the  intima. 

Since  I  first  discovered  the  thickening  of  the  renal  arterioles 
I  have  found  this  arterial  hypertrophy  in  the  advanced  stage 
of  every  granular  kidney  that  I  have  examined.  It  is  not 
present  in  the  earlier  stages  of  the  disease,  but  it  comes  on 
gradually,  and  proceeds  pari  passu  with  the  structural 
changes  within  the  uriniferous  tubes.  This  thickening  of 
the  arterial  walls  from  overgrowth  of  their  normal  tissue 
is  quite  distinct  from  that  structural  change  which  I  shall 


A  B 

Fiu.  32. — A.  Normal  Artery  from  the  Pia  Mater.  B.  Artery  from  the  Pia  Mater 

in  a  Case  of  Granular  Kidney. 
The  muscular  coat  and  the  adventitia  hypertrophied  (Dickinson). —  x  180. 

hereafter  show  you,  and  describe  as  the  waxy  or  lardaceous 
degeneration  of  the  blood-vessels. 

Here  and  there  amongst  the  hypertrophied  arterioles  may 
be  seen  one  with  apparently  atrophied  muscular  walls.  This 
is  only  what  might,  a  priori,  have  been  expected,  as  a  result  of 
the  general  wasting  which  follows  upon  the  destruction  of  the 
glandular  epithelium.  As  the  circulation  through  the  dis- 
organised portions  of  the  kidney  ceases,  the  muscular  coat 
of  some  arterioles  which  had  been  hypertrophied  gradually 
wastes  and  ultimately  disappears,  while  the  tougher  connec- 
tive tissue  of  the  hypertrophied  intima  remains,  and  adds  to 
the  bulk  of  fibrous  tissue,  which  is  found  in  the  extreme 
stage  of  granular  degeneration  of  the  kidney. 

The  walls  of  the  Malpighian  capillaries  are  usually  thick- 
ened and  opaque,  their  surface  being  sometimes  smooth  and 
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wax-like,  more  commonly  finely  granular  (fig.  27,  p.  693).  The 
thickening  of  the  capillary  walls,  together  with  that  of  the 
Malpighian  capsule,  tends  to  conceal  the  blood  within  the 
Malpighian  capillaries,  and  gives  the  Malpighian  bodies  a  dull 
grey  appearance.  The  intertubular  capillaries,  and  the  veins 
into  which  they  empty  themselves,  present  no  appearance  of 
thickening. 

Physiological  Explanation  of  the  Structural  Changes  in  the 
Kidney. — In  a  paper  published  long  since1  I  designated  the 
disease  which  I  am  now  describing  chronic  desquamative 
nephritis.  The  term  '  chronic  desquamative  disease '  is,  I  now 
think,  preferable,  since  it  implies  no  theory  as  to  the  inflam- 
matory nature  of  the  affection.  The  primary  and  essential 
structural  changes  consist  in  a  desquamation,  disintegration, 
and  removal  of  the  renal  gland-cells ;  and  the  pathological 
process  admits  of  the  same  physiological  explanation  as  that 
which,  in  the  last  section,  I  gave  of  the  acute  desquamative  dis- 
ease. The  changes  in  the  glandular  epithelium  are  the  result 
of  a  modified  cell-nutrition,  consequent  on  a  morbid  condition 
of  blood  associated  with  gout  or  with  one  or  other  of  those  de- 
rangements of  the  general  health  to  which  I  just  now  referred, 
as  the  usual  antecedents  of  this  form  of  renal  degeneration. 
Gland-cells  secreting  abnormal  products  are  themselves  liable 
to  become  abnormal ;  and,  when  the  process  is  long  continued, 
the  cells  are  apt  to  undergo  decay  and  destruction.  That 
appears  to  me  to  be  the  explanation  of  the  disintegration  and 
destruction  of  the  renal  epithelium.  The  wasting  and  con- 
traction of  the  tubes,  with  thickening  of  their  basement-mem- 
brane, are  results  of  the  destructive  changes  in  the  gland-cells. 
I  cannot  explain  the  replacement  of  the  glandular  epithelium 
by  the  delicate  cells  which  are  found  lining  some  of  the  tubes, 
and  which,  apparently,  are  intimately  associated  with  the  con- 
version of  the  tubes  into  serous  cysts. 

This  peculiar  cell-formation  is  obviously  the  result  of  an 
active,  though  abnormal,  intratubular  growth,  and  is  not  to 
be  accounted  for  by  mechanical  pressure  from  without. 

The  hypertrophy  of  the  walls  of  the  minute  renal  arteries 
is  best  explained  by  reference  to  the  analogous  results  of  apncca. 

1  Med.-Chir.  Trans.,  vol.  xxx. 
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The  phenomena  of  apncea  have  been  fully  explained  in 
Chapter  II.  Now  phenomena  precisely  analogous  occur  in 
the  kidney,  and  probably  in  all  glandular  structures.  There 
is  the  same  intimate  relation  and  interdependence  between 
circulation  and  secretion  as  there  is  between  circulation  and 
respiration ;  in  fact,  the  lung  may  be  looked  upon  as  a  gas- 
secreting  gland.  When  the  secreting  tissue  of  the  kidney  is 
partially  destroyed,  the  gland  is  reduced  to  the  condition  of  a 
lung  receiving  only  a  scanty  supply  of  air,  the  working  power 
of  the  gland  is  lessened,  and  it  requires  less  blood.  The 
minute  renal  arteries,  by  their  contractile  power,  under  the 
influence  of  the  vaso-motor  nerves,  now  regulate  the  blood- 
supply  in  accordance  with  the  diminished  requirements  of  the 
gland.  This  regulating  contraction  continues  and  increases, 
month  after  month,  year  after  year  ;  and  the  physiological 
result  of  this  persistent  over- action  of  the  minute  renal 
arteries  is  that  their  walls  become  hypertrophied.  I  shall 
show  you,  hereafter,  that  a  similar  hypertrophy  of  the  renal 
arteries  occurs  in  the  advanced  stages  of  other  forms  of  chronic 
Bright's  disease,  but  it  is  most  constant  and  most  conspicuous 
in  the  contracted  granular  kidney  which  we  are  now  con- 
sidering. The  comparatively  small  amount  of  albumen  in 
the  urine,  and  its  occasional  absence  in  cases  of  contracted 
kidney,  may  be  explained  by  the  fact  that,  while  there  is  but 
little  compression  of  the  intertubular  capillaries  by  swollen 
tubes,  and  consequently  but  little  passive  engorgement  of  the 
Malpighian  capillaries,  the  hypertrophied  renal  arteries,  by' 
their  powerful  contraction,  prevent  a  too  forcible  influx  of 
blood.  Hence,  too,  it  happens  that  hemorrhage  into  the 
tubes,  which  is  so  common  in  acute  Bright's  disease,  rarely 
occurs  in  this  chronic  form  of  the  malady. 

The  Local  and  General  Symptoms  of  Contracted  Granular 
Kidney. — There  are  few  diseases  equally  serious  whose  pro- 
gress is  so  insidious  as  that  of  the  disease  which  we  are  now 
considering;  yet  there  are  few  maladies  whose  presence  is 
indicated  by  more  unequivocal  signs,  if  only  they  be  diligently 
and  intelligently  sought  for. 

One  of  the  earliest  symptoms  in  the  majority  of  cases 
is  increased  frequency  of  micturition,  and  especially  during  the 
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night.  The  more  frequent  call  to  empty  the  bladder  may  be 
a  result  of  a  more  copious  secretion  of  urine  and  consequent 
distension  of  the  bladder,  or  it  may  be  due  to  irritation  of  the 
bladder  by  some  abnormal  quality  of  the  secretion.  This 
symptom  is  sometimes  absent,  and  it  may  result  from  other 
causes  than  renal  disease.  When  present,  it  serves  to  direct 
attention  to  the  urinary  organs ;  and  it  is  a  symptom  which 
should  never  be  neglected. 

Pain  in  the  back  is  not  a  frequent  or  an  important  symp- 
tom. In  many  cases  it  is  entirely  absent ;  and  often  it  is  not 
spoken  of  until  the  patient's  attention  has  been  directed  to 
the  subject.  When  present,  it  is  more  frequently  muscular 
than  renal — an  aching  pain  in  fatigued  and  feeble  lumbar 
muscles,  often  complained  of  by  debilitated  patients  who 
have  no  renal  disease.  In  numerous  instances,  a  patient  in 
the  advanced  stage  of  incurable  degeneration  of  the  kidney  has 
said,  '  I  cannot  understand  how  my  kidneys  can  be  diseased, 
since  I  have  never  had  pain  in  them.' 

Dyspepsia  is  frequently  associated  with  this  form  of  dis- 
ease, sometimes  as  a  cause,  sometimes  as  a  consequence.  You 
may  often  learn  that  a  patient  of  strictly  temperate  habits 
has  for  months  or  years  suffered  from  pain  or  uneasiness  after 
food,  flatulent  distension  of  stomach  and  bowels,  occasional 
nausea  and  vomiting,  habitual  looseness  or  irregularity  of 
bowels,  constipation  and  diarrhoea  alternately.     With  this, 
there  is  often  turbidity  of  the  urine,  which  is  high-coloured, 
excessively  acid,  and  deposits  urates  abundantly.    After  a 
time,  the  urine,  which  had  been  scanty,  becomes  more  copious, 
of  pale  colour,  of  low  specific  gravity,  and  is  found  to  contain 
albumen  and  granular  casts.    In  such  a  case,  probably  renal 
degeneration  is  a  consequence  of  the  long-continued  elimina- 
tion of  products  of  faulty  digestion  through  the  kidneys.  I 
have  seen  this  sequence   of  events  so  frequently  that  I 
have  no  doubt  as  to  their  causative  relationship.  Dyspeptic 
symptoms  such  as  I  have  described,  and  consequent  renal 
degeneration,  are  in  some  cases  excited  or  greatly  aggravated 
by  habitual  excess  of  alcohol— less  frequently,  perhaps,  by 
excessive  smoking  of  tobacco. 

With  regard  to  the  etiological  relation  between  chronic 
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dyspepsia  and  degeneration  of  the  kidneys,  I  am  glad  to  have 
the  confirmatory  testimony  of  so  excellent  a  clinical  observer 
as  the  late  Dr.  Murchison.1  After  quoting  my  observations 
on  this  subject  in  my  published  Lectures  on  Brighfs  Disease, 
Dr.  Murchison  says  :  '  Numerous  cases  which  have  come  under 
my  own  observation,  and  which  I  have  carefully  watched, 
have  satisfied  me  as  to  the  strict  accuracy  of  Dr.  Johnson's 
description.' 

In  other  cases,  dyspepsia  is  a  consequence  of  advanced  renal 
degeneration.  Urea  and  other  urinary  products  are  vicariously 
excreted  by  the  mucous  membrane  of  the  stomach  and  bowels, 
in  consequence  of  the  defective  action  of  disorganised  kidneys. 
The  gastric  secretions  are  deranged ;  the  digestive  functions 
are  disordered;  and  nausea,  vomiting,  and  diarrhoea  are 
amongst  the  results  of  this  secondary  renal  dyspepsia. 

The  chronic  degeneration  of  the  kidney  which  we  are  now 
considering  is  often  preceded  and  accompanied  by  such  symp- 
toms as  the  following :  a  gradual  loss  of  energy,  with  emacia- 
tion to  a  variable  extent ;  unusual  fatigue  after  exertion,  with 
a  tendency  to  rheumatic  pains  and  cramp  in  the  feeble  and 
fatigued  muscles  ;  defective  perspiration,  with  a  dry  and  harsh 
state  of  the  skin ;  a  peculiar  pallid  or  sallow  complexion  ;  and 
a  watery  condition  of  the  conjunctiva,  or  of  the  connective 
tissue  beneath  it.  Pallor  is  not  a  constant  symptom ;  there 
is  sometimes  a  florid  complexion  even  in  the  advanced  stages 
of  this  form  of  degeneration.  The  tongue  is  sometimes  dry  ; 
at  other  times,  moist  and  pale.  There  is  often  thirst,  with 
loss  of  appetite  and  some  of  the  dyspeptic  symptoms  before 
mentioned.  Not  unfrequently  there  is  pain  or  a  sense  of 
weight  in  the  head ;  sometimes  a  tendency  to  drowsiness,  and 
occasional  dimness  of  sight. 

Whenever  symptoms  such  as  I  have  described  are  com- 
plained of,  the  urine  should  be  carefully  examined.  I  need 
not  repeat  what  I  said  in  the  earlier  part  of  this  section  of 
the  indications  afforded  by  the  urine  from  the  earliest  to  the 
latest  stage  of  this  form  of  renal  degeneration. 

Dropsy,  as  I  have  before  told  you,  is  not  a  prominent 
symptom  in  this  form  of  disease.    In  the  majority  of  cases  it 

1  Functional  Derangements  of  the  Liver,  2nd  ed.  pp.  80-81. 
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is  absent  throughout  the  whole  progress  of  the  malady. 
Excluding  those  cases  in  which  there  is  the  complication  of 
valvular  disease  of  the  heart,  I  found  that,  of  thirty-three 
fatal  cases  of  contracted  kidney,  there  had  been  dropsy  in 
only  fourteen,  the  proportion  being  42  per  cent. ;  and  in  most 
of  these  fourteen  cases  the  dropsy  was  only  slight  and  partial, 
coming  on  towards  the  close  of  the  illness.1  The  comparative 
infrequency  of  dropsy  is  explained  by  the  free  and  often 
copious  secretion  of  urine,  which,  as  a  rule,  is  not  highly 
albuminous.  There  is  not  so  great  a  deficiency  of  the  normal 
blood-constituents  in  this  form  of  disease  as  in  most  acute 
cases,  and  in  other  forms  of  chronic  disease.  The  specific 
gravity  of  the  blood-serum  is  less  reduced,  and  the  proportion 
of  water  to  solids  is  less  excessive.  An  excess  of  urea,  how- 
ever, is  often  found  in  the  blood,  especially  in  the  later  stages, 
when  the  secretion  of  urine  becomes  scanty. 

Hypertrophy  of  the  heart  occurs  in  a  large  proportion  of 
cases  of  contracted  kidney,  when  the  disease  has  reached  an 
advanced  stage.  In  some  cases,  valvular  disease,  in  others 
atheromatous  and  calcareous  degeneration  of  the  walls  of  the 
large  arteries,  suffices  to  explain  the  hypertrophy ;  but  in  other 
cases,  as  Dr.  Bright  pointed  out  many  years  ago,  there  is  no 
such  obvious  explanation  of  the  hypertrophy,  which  affects 
chiefly  the  left  ventricle ;  and  he  suggested,  as  a  probable  ex- 
planation, that  '  the  altered  quality  of  blood  so  affects  the 
minute  and  capillary  circulation  as  to  render  greater  action  (of 
the  left  ventricle)  necessary  to  force  the  blood  through  the  dis- 
tant sub-divisions  of  the  vascular  system.'2  Some  years  since, 
it  occurred  to  me  that  the  hypertrophy  of  the  left  ventricle  of 
the  heart  in  cases  of  contracted  kidney  might  be  a  result  of 
increased  contraction  of  the  small  arteries  throughout  the 
body,  this  contraction  being  excited  by  the  abnormal  quality 
of  the  blood,  as  the  systemic  arterioles  are  excited  to  contract 
when  the  blood  passes  through  the  lungs  without  being  duly 
aerated  (see  Chapter  II.).  I  went  on  to  argue  that,  if  this 
were  so,  we  should  find  evidence  of  the  fact  in  the  existence  of 

1  See  a  paper  '  On  the  Forms  and  Stages  of  Bright's  Disease,'  Mcd.-Chir. 
Trans.,  vol.  xlii. 

2  Qutfs  Hospital  Reports,  vol.  i. 
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hypertrophy  of  the  muscular  walls  of  the  minute  arteries  in 
various  tissues.  And  I  have  found  this  hypertrophy  not  only 
in  the  arteries  of  the  kidney,  but  also  in  those  of  the  skin,  the 
intestines,  the  muscles,  and  the  pia  mater.  It  probably  exists 
in  the  arteries  of  other  tissues  which  I  have  not  examined.1 

The  probable  explanation  of  the  hypertrophied  left  ven- 
tricle in  the  advanced  stage  of  contracted  kidney,  then,  appears 
to  be  this.  In  consequence  of  degeneration  of  the  kidney,  the 
blood  is  morbidly  changed.  It  contains  urinary  excreta,  and 
it  is  deficient  in  some  of  its  own  normal  constituents.  It  is, 
therefore,  more  or  less  unsuited  to  nourish  the  tissues,  and 
probably  more  or  less  noxious  to  them.  The  minute  arteries 
throughout  the  body  (under  the  influence  of  the  vaso-motor 
nerves)  resist  the  passage  of  this  abnormal  blood,  and  in 
consequence  the  left  ventricle  beats  with  increased  force  to 
carry  on  the  circulation.  The  result  of  this  physiological  an- 
tagonism of  forces  is,  that,  while  the  balance  of  the  circulation 
is  maintained,  the  muscular  walls  of  the  arteries,  and  those  of 
the  left  ventricle  of  the  heart,  become  simultaneously  hyper- 
trophied. 

Some  pathologists,  apparently  not  realising  the  fact,  that, 
in  health  as  in  disease,  the  balance  of  the  circulation  is  con- 
stantly adjusted  and  maintained  by  the  harmonious  co-opera- 
tion of  the  propelling  heart  and  the  regulating  arterioles,  have 
suggested  that  the  hypertrophy  of  the  muscular  coat  of  the 
arterioles,  which  they  admit  to  be  a  fact,  is  a  result  of  their 
forcible  efforts  to  aid  the  heart  in  driving  on  the  blood. 

This  theory  is  precisely  that  which  I  put  forth  in  the  year 
1850  to  explain  the  hypertrophy  of  the  renal  arterioles,  and 
which  I  abandoned  in  obedience  to  the  teaching  of  Bernard, 
Brown- Sequard,  and  all  modern  physiologists.  If  this  ex- 
planation of  the  arterial  hypertrophy  is  correct,  it  is  certain 
that  the  generally  accepted  doctrine  with  respect  to  the  func- 
tion of  the  muscular  arterioles  is  entirely  erroneous ;  and  the 
account  of  the  forces  concerned  in  carrying  on  and  regulating 
the  circulation  of  the  blood,  which  is  to  be  found  in  every 
text-book  of  physiology,  will  have  to  be  re-written. 

The  physiological  antagonism  between  the  propelling  heart 
1  See  my  paper  with  illustrations,  Mcd.-Chir.  Trans.,  vol.  li. 
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and  the  opposing  and  regulating  arterioles,  which  has  for  its 
object  to  maintain  the  balance  of  the  circulation,  is  analogous 
to  the  many  instances  of  muscular  antagonism  with  which  we 
are  familiar — e.g.  that  of  the  circular  and  the  radiating  fibres 
of  the  iris ;  of  the  sphincter  vesica  and  the  detrusor  urinse ; 
of  the  muscles  of  inspiration  and  expiration,  &c. ;  the  result  of 
such  muscular  antagonism  being,  by  mutual  adjustment,  to 
secure  harmonious  physiological  co-operation. 

Now  I  wish  to  direct  your  attention  to  the  important 
bearing  of  the  physical  signs  of  hypertrophy  of  the  left 
ventricle  upon  diagnosis  and  prognosis.  The  chief  indica- 
tions of  the  cardiac  hypertrophy  are  the  beating  of  the  apex 
below  and  external  to  its  normal  position,  with  a  strong  heav- 
ing impulse ;  with  this  there  is  reduplication  of  the  first  sound 
over  the  base,  and  accentuation  of  the  second  sound  over  the 
aortic  valves,1  a  full  resisting  pulse  and  high  arterial  tension. 
This  combination  of  physical  signs  indicates  not  only  that  the 
disease  is  chronic,  but  also  that  it  is  in  an  advanced  stage, 
and,  therefore,  that  the  prognosis  is  unfavourable. 

Although  the  systemic  vessels  are  the  primary  and  the 
main  seat  of  the  impeded  circulation,  yet  evidence  of  obstruc- 
tion to  the  pulmonary  circulation  is  afforded  by  the  frequent 
coincidence  of  granular  degeneration  of  the  kidneys  with  old 
clots  in  the  pulmonary  arteries,  a  fact  long  since  recorded 
and  commented  on  by  Sir  James  Paget.2  The  impeded 
pulmonary  circulation  may  be  a  direct  result  of  contraction 
of  the  arterioles  in  the  lung,  or  it  may  be  consequent  on  in- 
sufficient compensatory  hypertrophy  of  the  left  ventricle,  with 
resulting  retrograde  hindrance  of  the  pulmonary  circulation. 

Both  the  investing  and  the  lining  membrane  of  the  heart 
are  liable  to  inflammatory  changes,  consequent  on  the  blood 
contamination  which  occurs  during  the  progress  of  the  renal 
degeneration. 

These  complications  will  be  indicated  by  the  local,  general, 
and  physical  signs  of  pericarditis  or  endocarditis,  or,  it  may 
be,  of  both  combined. 

Other  serous  membranes  sometimes  become  inflamed — 

1  For  the  full  explanation  of  these  signs,  see  ante,  Chapter  XXXVI. 

2  Med.-CMr.  Trans.,  vol.  xxviii.  p.  307. 
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the  pleura  more  frequently  than  the  peritoneum.  (Edema  of 
the  lungs  and  bronchitis  are  frequent  complications.  Pneu- 
monia is  comparatively  rare,  but  it  does  sometimes  occur. 

Hemorrhage. — In  the  advanced  stages  of  the  disease, 
haemorrhage  from  different  mucous  surfaces  is  a  common  and 
often  a  troublesome  and  alarming  symptom.  Epistaxis  is  the 
most  common  form  of  haemorrhage ;  but  I  have  seen  it  occur 
from  the  stomach  and  intestines,  from  the  lungs,  the  bladder, 
and  from  the  uterus  in  the  form  of  menorrhagia.  Amenor- 
rhea is,  however,  according  to  my  experience,  a  more  frequent 
result  of  advanced  Bright's  disease  than  menorrhagia. 

Cerebral  Hemorrhage. — The  most  serious,  and  by  no  means 
the  least  frequent,  form  of  haemorrhage  is  that  which  takes 
place  within  the  cranium.  In  a  large  proportion,  probably 
half,  of  the  fatal  cases  of  sanguineous  apoplexy,  the  kidneys 
are  found  more  or  less  diseased  ;  and  the  granular  degenera- 
tion which  we  are  now  discussing,  is  the  form  of  disease  which 
is  most  frequently  associated  with  cerebral  haemorrhage.  The 
explanation  of  this  common,  and  too  often  fatal,  accident  is  not 
difficult.  The  minute  cerebral  arteries  resist  the  passage  of 
the  abnormal  blood,  while  the  hypertrophied  left  ventricle  is 
forcibly  driving  it  onwards.  Meanwhile,  the  walls  of  some  of 
the  intermediate  arteries  undergo  atheromatous  degeneration 
— partly,  perhaps,  in  consequence  of  the  circulation  of  morbid 
blood,  partly  as  a  result  of  the  unusual  strain  and  pressure  to 
which  they  are  subjected.  At  length,  in  the  struggle  between 
the  propelling  left  ventricle  and  the  resisting  muscular  ar- 
terioles, a  brittle  artery  gives  way,  and  a  fatal  haemorrhage 
occurs. 

Impairment  of  vision  is  one  of  the  most  serious  results  of 
granular  contraction  of  the  kidney.  It  occurs  in  two  distinct 
forms :  1.  The  impairment  of  vision  may  be  so  sudden  in 
its  onset,  that  in  a  few  minutes  or  hours  there  is  complete 
blindness,  which  usually  passes  away  as  suddenly  as  it  came. 
The  attacks  of  sudden  and  transient  blindness  may  recur  again 
and  again.  In  these  cases,  ophthalmoscopic  examination 
discovers  no  structural  change  within  the  eye.  This  form  of 
amblyopia  is  believed  to  be  of  uraemic  origin,  and  is  designated 
uraemic  amaurosis.    It  is  usually  associated  with  other  symp- 
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toms  of  uraemia,  and  I  shall  presently  have  something  more 
to  say  of  its  pathology.    2.  In  the  second  form  of  impaired 
vision,  the  dimness  of  sight  usually  comes  on  more  slowly,  and 
is  more  durable.    One  eye  alone  may  be  affected,  but  both 
are  often  implicated  simultaneously  or  in  quick  succession. 
The  ophthalmoscope  reveals  peculiar  structural  changes  in 
the  eye,  the  result  of  what  is  called  retinitis  albmninurica. 
The  ophthalmoscopic  appearances  in  the  different  stages  of 
albuminuric  retinitis  are  well  represented  in  Liebreich's 
Atlas  of  Ophthalmoscopy.    The  most  characteristic  appear- 
ances are — a  broad  glistening  white  mound  surrounding  the 
optic  disc,  the  result  of  sclerosis  of  the  optic  nerve  fibres,  and 
fatty  degeneration  of  the  connective-tissue  elements.  The 
extreme  margin  of  the  white  mound  is  broken  up  into  small 
irregular  patches,  which  assume,  in  the  neighbourhood  of  the 
yellow  spot,  a  peculiar  stellate  arrangement.     The  retinal 
arteries  are  diminished  both  in  size  and  number,  while  the 
veins  are  dilated  and  tortuous.    Blood  extravasations,  varying 
in  number  and  in  size,  sometimes  both  numerous  and  large, 
occur  here  and  there,  chiefly  in  the  internal  layers  of  the 
retina,  but  sometimes  in  the  external  layers,  or  between  the 
retina  and  the  choroid.    The  coats  of  the  blood-vessels  are 
sometimes  found  in  a  state  of  sclerosis  or  fatty  degeneration. 
These  structural  changes  appear  to  be  of  an  inflammatory 
and  degenerative  character.    They  are  associated  more  com- 
monly with  the  contracted  kidney  than  with  other  forms  of 
chronic  Bright's  disease.    So  characteristic  are  the  appear- 
ances in  the  retina,  and  so  insidious  is  the  disease  in  the 
kidney,  that  an  ophthalmoscopic  examination  for  determining 
the  cause  of  dimness  of  sight  has,  in  many  instances,  led  to 
the  discovery  of  a  previously  unsuspected  renal  disease.  It 
may  be  well  to  mention  here  that  the  two  forms  of  impaired 
vision  which  I  have  described  may  occur  together  or  in  suc- 
cession in  the  same  subject.  Uraemic  amaurosis  may,  in  time, 
be  succeeded  by  albuminuric  retinitis;  and  the  dimness  of 
vision  which  results  from  the  latter  may  be  temporarily  much 
increased  by  uremic  amaurosis.    The  haemorrhage  into  the 
retina  may  be  explained  partly  by  the  injecting  force  of  the 
hypertrophied  ventricle,  partly  by  degeneration  of  the  walls 
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of  the  retinal  vessels,  and  partly  by  venous  engorgement  con- 
sequent on  pressure  upon  the  veins  by  inflammatory  exuda- 
tion. 

Cerebral  Symptoms. — In  the  advanced  stages  of  contracted 
kidney,  various  forms  of  nervous  disorder  occur  with  so  great 
frequency,  that  the  disease  may  be  said  to  have  a  natural 
tendency  to  terminate  with  symptoms  referable  to  the  brain. 
These  nervous  symptoms  are  very  variable.  In  some  cases, 
epileptiform  convulsions  or  profound  coma  may  occur  sud- 
denly, without  premonitory  symptoms.  Much  more  frequently 
these  formidable  symptoms  are  preceded  for  a  variable  period 
by  other  indications  of  brain  disturbance.  Amongst  the 
commonest  of  these  are  more  or  less  severe  and  constant 
headache,  sudden  transient  vertigo,  equally  sudden  and  tran- 
sient loss  of  sight  or  hearing,  temporary  inability  to  speak,  or 
the  speech  for  a  time  is  imperfect  and  stammering ;  numbness 
or  neuralgic  pains,  cramps,  chorea-like  twitchings,  or  tran- 
sient loss  of  power,  may  occur  in  one  arm  or  leg,  or  in  both  the 
arm  and  leg  on  one  side ;  there  may  be  confusion  of  thought, 
impairment  of  memory,  and  an  indescribable  nervous  dread, 
with  a  feeling  of  utter  prostration  ;  after  one  or  more  of  these 
symptoms  have  continued  for  a  variable  period,  or  recurred 
more  or  less  frequently,  the  secretion  of  urine  being  usually 
scanty,  and  vomiting  of  frequent  occurrence,  the  patient  per- 
haps becomes  drowsy,  with  more  or  less  delirium ;  the  tongue 
is  brown  and  dry  ;  the  breath  has  a  most  characteristic  sour 
and  foetid  odour;  the  drowsiness  gradually  increases  and 
deepens  into  coma ;  the  pupils  being  natural  or  equally  dilated, 
and  the  breathing  more  hurried  than  in  ordinary  cases  of 
sanguineous  apoplexy;  and  so  death  occurs  either  with 
or  without  convulsions.  In  some  cases,  a  single  attack  of 
violent  convulsion  is  immediately  fatal ;  in  others,  the  con- 
vulsions recur  again  and  again  for  several  hours  before  the 
fatal  termination.  The  brain  after  death  is  usually  found  ex- 
tremely pale  and  anaemic,  with  some  serous  effusion  beneath 
the  arachnoid  and  into  the  ventricles.  These  are  cases  of  so- 
called  '  serous  apoplexy ' ;  but  the  amount  of  serous  effusion 
is  insufficient  to  compress  the  brain,  and  so  to  explain  the 
symptoms. 
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Theory  of  Urcemia. — In  attempting  to  explain  these  nervous 
symptoms,  I  assume  it  to  be  indisputable  that  they  are  the 
result  of  the  blood  being  deteriorated,  partly  by  diminution 
of  its  normal  constituents,  but  chiefly  by  retention  and  ac- 
cumulation of  urinary  materials.  There  are  two  ways  in  which 
it  is  probable  that  the  brain  and  its  functions  may  be  injuri- 
ously affected  by  this  blood-deterioration  :  First,  the  cerebral 
tissues,  fed  with  poor  and  poisoned  blood,  may  have  their 
nutrition  impaired,  and  may  in  various  parts  undergo  struc- 
tural changes  analogous  to  those  which  are  often  demon- 
strable in  the  texture  of  the  retina.  Second,  it  is  probable 
that  some  of  the  cerebral  symptoms,  more  especially  those 
which  come  on  and  pass  away  suddenly,  are  directly  due  to 
temporary  interruptions  or  hindrances  of  the  circulation 
through  certain  regions  of  the  brain,  consequent  on  excessive 
contraction  of  the  minute  arteries.  In  my  lecture  on  the 
Pathology  of  Epilepsy  (Chapter  IX.),  I  adduced  many  facts  and 
arguments  in  support  of  the  theory  that  the  immediate  cause 
of  an  ordinary  epileptic  convulsion  is  sudden  and  extreme 
ansemia  of  the  brain,  the  result  of  excessive  contraction  of  the 
minute  cerebral  arteries. 

Our  increasing  experience  of  the  various  forms  of  nervous 
disorder  which  may  result  from  so  purely  mechanical  a  cause 
as  embolism,  in  vessels  of  various  sizes  and  in  different  regions 
of  the  brain,  gives  additional  support  and  probability  to  the 
theory,  that  many  of  the  cerebral  symptoms  resulting  from 
uraemia  may  be  explained  by  a  defective  blood-supply  to  certain 
parts  of  the  brain,  consequent  on  arterial  contraction.  An 
arrest  of  the  circulation  through  a  portion  of  the  brain  in- 
volves immediate  suspension  of  function  in  that  part,  with 
perhaps  a  disorderly  action  in  subordinate  and  correlated 
parts.  Thus,  amongst  other  symptoms  of  nervous  disorder, 
maniacal  delirium  and  acute  chorea  have  sometimes  been  found 
associated  with,  and  probably  have  been  directly  caused  by, 
mechanical  plugging  of  minute  cerebral  vessels  ;  the  plugging 
being  the  result  of  embolic  particles  of  fibrine  detached  from 
the  so-called  warty  vegetations  on  a  damaged  mitral  or  aortic 
valve.  Again,  sudden  and  complete  blindness  in  one  eye  may 
result  from  embolism  of  the  arteria  centralis  retinae ;  partial 
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and  patchy  blindness  from  embolism  in  one  of  its  branches. 
It  is,  therefore,  highly  probable  that  uraemic  vertigo,  amau- 
rosis, delirium,  convulsions,  and  even  coma,  may  in  some 
cases  be  explained  by  partial  or  general  cerebral  anaemia,  the 
result  of  excessive  arterial  contraction,  excited  by  the  presence 
of  impure  blood,  acting  through  the  vaso-motor  nerves  upon 
the  blood-vessels.  I  do  not  ask  you  to  adopt  this  as  a  com- 
plete and  final  explanation  of  the  phenomena,  but  suggest  it 
as  a  theory  to  be  tested  by  the  results  of  further  observation 
and  research. 

Let  me  add  that  in  some  cases,  notwithstanding  the 
scantiness  and  ultimately  the  almost  complete  suppression  of 
urine,  ursemic  symptoms  are  almost  entirely  wanting,  and 
consciousness  remains  until  death  occurs  from  exhaustion.  In 
some  at  least  of  these  cases  the  uraemic  symptoms  are  pro- 
bably prevented  by  the  occurrence  of  incessant  vomiting  or 
purging,  which,  while  it  rapidly  exhausts  the  patient,  favours 
the  escape  of  noxious  impurities  from  the  blood.  The  cessa- 
tion of  the  discharges  is  sometimes  quickly  followed  by  symp- 
toms of  uraemia. 

Nervous  Dyspnoea. — A  common  and  very  distressing  symp- 
tom in  the  advanced  stages  of  the  disease  is  a  peculiar  form 
of  dyspnoea.  I  am  not  now  referring  to  the  persistent  dyspnoea 
which  results  from  the  oedema  of  the  lungs,  from  hydrothorax, 
or  hydropericardium,  but  to  dyspnoea  coming  on  in  paroxysms, 
and  especially  at  night.  In  some  cases  the  attack  resembles 
asthma,  and  there  are  loud  sibilant  sounds,  apparently  the 
result  of  bronchial  spasm ;  while  in  other  cases  the  heart's 
action  is  rapid  and  feeble,  and  the  breathing  hurried  and 
laborious,  with  loud  puerile  respiration  over  the  lungs.  There 
is  evidently  no  want  of  moving  air  in  the  lungs,  and  the  dis- 
turbed circulation  and  breathing  appear  to  result  from  some 
morbid  influence  of  the  poisoned  blood  upon  the  nervous  cen- 
tres. This  distressing  form  of  dyspnoea,  which  recurs  in 
paroxysms  night  after  night,  is,  in  fact,  a  result  of  uraemia. 

/  disease  of  the  Liver. — In  a  large  proportion  of  fatal  cases 
of  contracted  kidney,  the  liver  is  found  more  or  less  diseased, 
sometimes  enlarged  and  indurated  or  fatty,  more  commonly 
cirrhosed  and  contracted  *    Alcoholic  excess  may,  and  often 
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does,  excite  at  the  same  time  cirrhosis  of  the  liver  and 
granular  contraction  of  the  kidney.  With  the  cirrhosed  liver 
there  is  often  ascites.  When  ascites  exists  without  anasarca, 
or  remains  after  the  removal  of  anasarca,  and  so  forms  the 
prominent  dropsical  symptom,  serious  disorganisation  of  the 
liver  may  always  be  suspected. 

Inaction  of  the  Skin. — One  of  the  most  constant  conditions 
in  the  advanced  stage  of  granular  kidney  is  a  dry  and  in- 
active state  of  the  skin;  so  that  the  hot  air  or  vapour  bath 
often  fails  to  excite  perspiration.  The  probable  explanation 
of  this  state  of  skin  is  that  the  sweat-glands  have  undergone 
structural  change,  in  consequence  of  the  long-continued 
vicarious  excretion  of  urinary  products.  This  is  probable 
from  analogy.  We  have  seen 1  that  the  excretion  of  biliary 
matters  by  the  kidney  excites  pathological  changes  in  the 
renal  gland-cells,  and  it  is  probable  that  the  elimination  of 
urinary  materials  by  the  cutaneous  glands  would  have  a 
like  injurious  effect  upon  them.  A  careful  microscopical  ex- 
amination of  the  cutaneous  structures  can  alone  determine 
whether  this  theory  is  in  accordance  with  the  facts. 

Diagnosis. — In  addition  to  what  I  have  said  of  the  symp- 
toms and  progress  of  the  disease,  I  have  yet  some  hints  to 
give  you  on  the  subject  of  diagnosis.  The  state  of  uremic 
stupor  or  drowsiness,  with  a  dry  tongue  and  sordes  on  the 
teeth,  may  be  mistaken  for  typhus  or  enteric  fever.  The  dif- 
ficulty of  diagnosis  is  increased  by  the  fact,  that  in  some  cases 
of  typhus  and  enteric  fever,  when  there  is  much  cerebral 
oppression,  the  urine  is  often  scanty  and  albuminous,  and  it 
sometimes  contains  granular  casts.  A  close  attention  to  the 
entire  history  of  the  case,  and  a  careful  examination  of  the 
urine,  will  seldom  leave  you  in  doubt.  The  specific  fever 
eruption,  when  present,  is  decisive.  The  thermometer  will 
assist  you.  The  temperature  is  higher  in  fever  than  in  un- 
complicated ursemic  poisoning.  Bear  in  mind  that  a  patient 
with  chronic  renal  disease  may,  in  addition,  have  a  specific 
fever — a  complication  which  is  usually  fatal.  With  regard  to 
indications  afforded  by  the  urine,  remember  this,  that  although 
during  the  progress  of  typhus  or  typhoid  fever  there  may  be 

1  Ante,  pp.  662-3. 
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an  acute  and  transient  disintegration  of  the  renal  gland-cells, 
as  indicated  by  the  appearance  of  granular  casts,  not  easily  to 
be  distinguished  from  those  which  occur  in  cases  of  chronic 
desquamative  disease — yet  there  is  this  difference,  that  whereas 
in  the  advanced  stages  of  chronic  desquamative  disease  the 
urine  is  pale  and  of  low  specific  gravity,  the  albuminous  urine 
of  fever  is  usually  of  deep  colour  and  of  rather  high  specific 
gravity.  It  is  important  to  bear  in  mind  that  granular  casts, 
with  albumen,  may  appear  temporarily  in  the  urine  as  a  result 
of  other  blood-poisons  than  those  of  typhus  and  enteric  fever. 
I  have  seen  them  in  cases  of  pneumonia,  erysipelas,  and 
pyaemia.  Once,  in  a  case  of  pyaemia,  I  found  granular  and 
large  hyaline  cysts  exactly  like  those  represented  in  fig.  20 
(p.  685),  but  the  urine  was  of  deep  brown  colour  and  of  normal 
specific  gravity ;  and  after  death,  which  resulted  from  pyaemic 
abscesses  in  various  parts,  the  only  disease  found  in  the 
kidney  was  a  recent  result  of  pyaemia.  You  see,  then,  that, 
although  the  observation  of  the  various  forms  of  tube-casts 
is  of  great  practical  value  as  an  aid  to  diagnosis  and  pro- 
gnosis, yet  a  too  exclusive  reliance  upon  this  microscopic  evi- 
dence may  mislead  you.  When,  after  a  careful  inquiry  into 
the  history  of  a  case,  a  doubt  exists  as  to  renal  disease  being 
recent  or  of  long  standing,  the  evidence  of  hypertrophy  of  the 
left  ventricle  of  the  heart  without  valvular  disease,  but  with  a 
full  and  firm  radial  pulse,  points  to  chronic  disease  in  an 
advanced  stage. 

I  have  seen  several  cases  of  subacute  renal  disease  occur- 
ring in  men  about  middle  age  as  a  result  of  overwork  and 
anxiety,  in  which  it  was  difficult  to  decide  between  acute  and 
chronic  disease.  I  have  preserved  the  urinary  sediment  from 
three  of  these  cases,  and  although  the  first  case  occurred 
nearly  fifteen  years  ago,  the  tube-casts  are  as  well  seen  as 
when  the  specimen  was  recent.  You  may  see  these  speci- 
mens under  the  microscopes  on  the  table,  and,  having  carefully 
inspected  them,  you  may  recognise  their  like  when  you  meet 
with  them  in  practice.  One  case  was  that  of  a  solicitor 
aged  40,  another  a  merchant  aged  56,  another  a  clergyman 
aged  45.  The  symptoms  and  the  condition  of  the  urine  were 
alike  in  all.    There  was  great  prostration,  vomiting,  bleeding 
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from  the  nose,  and  in  one  case  from  the  gums,  no  dropsy, 
ultimately  a  typhoid  condition,  and  unconsciousness  shortly 
before  death.  The  urine  was  blood-tinged,  the  specific  gravity 
from  1009  to  1017,  moderately  albuminous.  A  rather  copious 
sediment  was  composed  of  dark  granular  and  large  hyaline 
casts,  with  scattered  blood-discs.  Some  of  the  granular  casts 
had  a  blood  tinge,  and  it  is  probable  that  they  were  in  part 
composed  of  disintegrated  blood.  After  death,  in  the  only 
case  examined,  the  kidneys  were  found  somewhat  enlarged, 
soft,  and  congested.  Some  tubes  were  injected  with  extrava- 
sated  blood,  and  others,  opaque,  with  desquamated  and  dis- 
integrated epithelium.  In  cases  of  this  kind,  although  the 
prognosis  is  very  unfavourable — in  fact,  all  the  cases  that  I 
have  seen  have  died — yet  the  disease  is  not  so  inevitably  fatal 
as  the  chronic  desquamative  disease  in  an  advanced  stage, 
and  therefore  it  is  important  to  distinguish  between  them. 

Prognosis. — On  the  subject  of  prognosis  I  have  but  little 
to  add  to  what  I  have  already  said.    Chronic  desquamative 
disease  of  the  kidney,  as  a  rule,  tends  gradually  to  a  fatal 
termination.    The  rate  of  progress  varies  much  in  different 
cases  and  at  different  periods  of  the  same  case.    You  will 
remember  what  I  said  as  to  the  evidence  to  be  derived  from 
the  amount  as  well  as  the  character  of  the  sediment  in  the 
urine  (pp.  634-5).    The  most  trustworthy  prognostic  indica- 
tions are  to  be  obtained  by  comparing  the  state  of  the  urine 
with  the  general  symptoms.     When  with  a  condition  of 
urine  indicating  advanced  degeneration  of  the  kidney,  there 
is  evidence  of  hypertrophy  of  the  left  ventricle,  with  high 
arterial  tension  and  an  unperspiring  skin;  when  with  a 
diminishing  secretion  of  urine,  or  even  without  a  marked 
decrease,  symptoms  of  uraemia  begin  to  appear,  the  disease 
is  generally  not  far  from  its  fatal  termination.    You  cannot, 
however,  be  too  cautious  in  giving  a  prognosis.    The  symp- 
toms of  chronic  renal  disease  are  sometimes  much  aggra- 
vated for  a  time  by  some  imprudence  in  diet,  by  fatigue  or 
anxiety,  or  exposure  to  cold.    The  patient  may  apparently  be 
on  the  verge  of  ursemic  coma,  or  he  may  have  a  fit  of  con- 
vulsions,, yet,  under  appropriate  treatment,  these  formidable 
results  of  his  indiscretion,  or  his  misfortune,  may  pass  away, 
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and,  in  a  few  days,  he  may  be  apparently  no  worse  than  he 
w  as  before  the  occurrence  of  this  temporary  disturbance.  The 
uremic  symptoms  which  are  not  traceable  to  an  obvious  ex- 
ternal exciting  cause  are,  as  a  rule,  more  serious  and  intrac- 
table than  those  which  result  from  influences  capable,  to  some 
extent,  of  being  removed,  avoided,  or  counteracted. 


APPENDIX  TO  SECTION  V. 

In  order  not  to  interrupt  inconveniently  the  description 
of  the  pathological  changes  in  the  kidney  and  in  other  tissues 
and  organs,  I  have  reserved  for  an  appendix  any  reference 
to  the  pathological  doctrines  of  Sir  William  Gull  and  Dr. 
Sutton.  I  have  criticised  their  theories  at  some  length  in 
vol.  xxviii.  of  the  Pathological  Transactions,  and  I  should  not 
have  deemed  it  necessary  or  desirable  to  refer  to  them  here, 
but  for  the  fact  that  Dr.  Sutton,  in  his  recently  published 
Lectures  on  Medical  Pathology  1  restates  the  main  points  of 
their  conjoint  theory,  together  with  their  reasons  for  dissent- 
ing from  my  pathology.  Eeferring  to  the  Pathological  Trans- 
actions for  a  detailed  criticism  of  the  '  hyalin-fibroid  theory,' 
I  will  here  briefly  restate  a  few  facts  which  have  relation  to 
the  subject. 

Both  Sir  William  Gull  and  Dr,  Sutton,  after  the  reading 
of  their  paper  at  the  Medico- Chirurgical  Society,  recognised 
in  a  specimen  which  I  showed  them,  the  appearances  which 
they  had  described  as  pathological ;  the  specimen  consisting 
of  arteries  from  the  normal  pia  mater  of  a  sheep,  the 
tunica  adventitia  of  which  had  been  distended  and  rendered 
hyaline  by  immersion  in  glycerine.  The  authors  stated  in 
their  paper  2  that  all  their  specimens  had  been  mounted  in  a 
mixture  of  glycerine  and  camphor  water  before  they  were 
examined. 

The  effect  of  glycerine  is  not  only  to  cause  hyaline  dis- 
tension of  the  adventitia,  but  also  to  render  indistinct  the 
muscular  nuclei  of  the  middle  coat ;  and  we  have  a  very  in- 
teresting proof  of  this  in  one  of  the  illustrations  appended 
to  the  paper  of  Sir  William  Gull  and  Dr.  Sutton.    Fig.  7  in 

1  Page  175  et  sej.  2  Med.-Chir.  Trans.,  vol.  lv. 
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Plate  VI.  represents  a  transverse  section  of  a  thickened  renal 
artery,  which  is  described  as  '  minute  artery  of  the  kidney 
greatly  thickened  by  hyalin-fibroid  changes  in  the  out 
layer  of  the  vessel ; '  and  in  the  text  of  the  paper  the  following 
reference  is  made  to  the  drawing  :  '  The  muscular  nuclei  were 
indistinct,  and  many  of  them  were  so  altered  as  hardly  to  be 
recognisable.  External  to  the  muscular  nuclei,  there  was  a 
quantity  of  hyalin-fibroid  substance,  and  the  layer  formed 
by  this  material  was  much  thicker  than  the  muscular  layer. 
(Plate  VI.  fig.  7).' 

Again,  they  say  (at  p.  278,  par.  4)  'where  the  kidney 
disease  was  far  advanced,  hyalin-fibroid  changes  were  seen  in 
the  minute  renal  arteries  precisely  similar  to  those  observed 
in  the  arterioles  of  the  pia  mater  and  of  other  parts  of  the 
body.'  It  is  evident,  therefore,  that  they  believe  the  '  outer  ' 
layer  in  the  renal  artery  to  be  the  counterpart  of  the  so-called 
'  hyalin-fibroid '  layer  in  the  arteries  of  the  pia  mater ;  the 
fact  being  that  this  layer  in  the  pia  mater  is  external  to  the 
muscular  layer,  and  is  composed  of  the  distended  tunica  ad- 
ventitia ;  while  in  the  renal  artery  the  adventitia  is  usually  in- 
conspicuous, and  that  which  they  mistake  for  it  is  the  hyper- 
trophied  circular  layer  of  muscular  fibres. 

This  illustration,  with  the  author's  description,  completely 
explains  their  disbelief  in  the  existence  of  arterial  muscular 
hypertrophy,  and  their  confirmed  belief  in  the  hyalin-fibroid 
theory.  The  inner  layer  in  the  specimen  referred  to  is,  quite 
obviously,  the  thickened  intima,  in  which,  as  it  is  not  mus- 
cular, it  is  not  surprising  that  'the  muscular  nuclei  were 
indistinct.'  On  the  other  hand,  the  outer  layer  is  the  much 
hypertrophied  muscular  coat,  but  distended,  and  its  nuclei 
rendered  indistinct  by  the  glycerine. 

It  is  a  very  remarkable  circumstance  that  while  Sir  William 
Gull  and  Dr.  Sutton  consider  the  changes  which  they  describe 
as  '  allied  with  the  conditions  of  old  age,'  they  make  no  refer- 
ence to  the  well-known  results  of  senile  degeneration  of  the 
blood-vessels  which  I  have  described  in  Chapter  XV.  (p.  304). 

The  theory  of  '  arterio-capillary  fibrosis '  has  been  very  ably 
criticised  by  Dr.  Bryan  Charles  Waller  in  his  work  on  Inter* 
stitial  Nephritis. 
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Although,  for  reasons  which  have  been  fully  stated  else- 
where, I  arn  unable  to  accept  the  pathological  doctrines  of 
Sir  William  Gull  and  Dr.  Sutton,  I  feel  personally  indebted 
to  them  for  having  done  much  to  direct  attention  to  the  vas- 
cular changes  which  are  associated  with  the  granular  contracted 
kidney. 


SECTION  VI. 

CHEONIC  BEIGHT'S  DISEASE  WITH  A  LAEGE  WHITE  KIDNEY. 

General  History  of  the  Disease  :  its  Causes  and  Progress — Condition  of  Urine 
in  different  Stages — Various  Forms  of  Tube-Casts,  and  their  Significance — 
Morbid  Anatomy  and  Pathology  of  the  Kidney  in  the  three  Stages  of — 1. 
Simple  Enlargement — 2.  Granular  Fatty  Degeneration — 3.  Atrophy,  with 
Coarse  Granulations  on  the  Surface  —  Symptoms  —  Dropsy — Pulmonary 
Complications  —  Inflammation  of  the  Serous  Membranes— Endocarditis — 
Dyspepsia — Vomiting — Diarrhoea  —  Hypertrophy  of  the  Heart  —  Cerebral 
Symptoms  —  Haemorrhage,  &c.  —  Defect  of  Vision  —  Haemorrhage  from 
Mucous  Membranes — Diagnosis — Prognosis — Simple  Fat  Kidney,  or  Gene- 
ral Fatty  Infiltration  of  the  Kidney — History — Microscopic  Characters 
of  the  Kidney — Pathology  and  Clinical  History — Points  of  Difference  between 
it  and  the  Granular  Fat  Kidney. 

I  now  propose  to  give  you  the  pathological  and  clinical . 
history  of  those  cases  of  chronic  Blight's  disease  in  which  the 
kidneys  are  found,  after  death,  always  more  or  less  anaemic 
and  pale,  usually  enlarged,  soft  in  consistence,  and  smooth  on 
the  surface,  but  sometimes  contracted,  indurated,  and  coarsely 
granular. 

A  large  white  smooth  kidney  is  often  a  sequel  of  an  acute 
inflammatory  attack.  Acute  Bright's  disease,  the  result,  it 
may  be,  of  scarlet  fever  or  of  exposure  to  cold,  is  imperfectly 
recovered  from.  The  dropsy  passes  away;  the  patient  regains 
his  strength  and  his  colour ;  the  urine  is  normal  in  quantity, 
appearance,  and  specific  gravity ;  but  it  continues  to  be  more 
or  less  albuminous.  The  albuminuria  which  thus  continues 
after  acute  Bright's  disease  may  remain  for  many  months, 
and  even  for  a  number  of  years,  before  the  appearance  of 
symptoms  consequent  on  chronic  and  incurable  degeneration 
of  the  kidney.  At  length  there  is,  perhaps,  a  return  of  dropsy, 
or  the  patient  is  cut  off  by  some  of  the  results  of  uraemia, 
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either  of  an  inflammatory  or  neurotic  character.  After  death, 
the  kidneys  may  present  one  of  three  distinct  appearances 
1.  They  may  be  large,  almost  uniformly  white,  and  smooth 
on  the  surface.  This  appearance  is  admirably  represented  in 
Dr.  Bright's  fourth  Plate,  figs.  1  and  2.  I  call  this  simply  a 
*  large  white  kidney.'  2.  The  kidney  may  present  the  same 
general  appearance,  but  with  this  addition,  that  the  cortical 
surface  and  the  surface  of  a  section  of  the  cortex  are,  to  use 
the  words  of  Dr.  Bright,  '  interspersed  with  numerous  small 
yellowish  opaque  specks.'  This  appearance  is  represented  in 
fig.  3  of  Dr.  Bright's  third  plate.  I  shall  presently  show  you 
that  these  yellow  opaque  specks  are  spots  of  fatty  degenera- 
tion;  and  I  call  this  a  'granular  fat  kidney,'  or  a  'large 
white  kidney  with  fatty  granulations.'  3.  The  cortical  por- 
tion of  the  kidney  may  be  found  more  or  less  atrophied,  with 
an  uneven  granular  surface ;  the  yellow  specks  of  fatty  de- 
generation being  in  some  cases  still  visible  on  the  surface  and 
on  section. 

The  various  appearances  which  I  have  described  are  re- 
sults of  successive  stages  of  the  same  pathological  process  ; 
in  the  majority  of  cases,  but  not  always,  following  upon  an 
acute  onset.  A  kidney,  which  has  contracted  and  become 
granular,  after  having  been  enlarged,  differs  from  the  con- 
tracted granular  kidney  which  I  described  in  my  last  lecture, 
in  being  of  paler  colour,  of  firmer  texture,  and  more  coarsely 
granular  on  the  surface.  The  microscopic  appearances  of  the 
kidney,  the  history,  and  the  symptoms,  also  differ  greatly,  as 
we  shall  presently  see. 

There  is  a  class  of  cases  in  which,  with  a  clinical  history 
different  from  that  of  the  cases  to  which  I  have  just  now  re- 
ferred, the  kidneys  are  found,  after  death,  pale  and  wax-like 
in  colour  and  consistency,  usually  enlarged  and  smooth,  but 
sometimes  contracted  and  granular.  This  is  the  '  lardaceous 
degeneration '  of  the  kidney.  The  subjects  of  this  form  of 
disease  have  usually  been  strumous  or  otherwise  cachectic 
before  the  onset  of  the  renal  disease,  which,  in  the  great 
majority  of  cases,  begins  as  an  insidious  chronic  malady.  A 
similar  degeneration  of  the  liver  and  spleen  is  often  associated 
with  that  of  the  kidney.    In  my  next  lecture,  I  shall  discuss 
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the  clinical  and  pathological  history  of  this  lardaceous  degene- 
ration of  the  kidney. 

I  now  proceed  to  give  you  a  more  detailed  account  of  those 
cases  which  are  associated  with  a  large  white  kidney,  with  or 
without  the  fatty  granulations,  with  or  without  subsequent 
contraction  and  coarse  granulations  on  the  surface. 

In  a  large  proportion  of  cases,  the  commencement  of  the 
disease  dates  from  an  attack  of  acute  Bright's  disease  result- 
ing from  exposure  to  cold,  scarlet  fever,  diphtheria,  typhus  or 
enteric  fever,  or  other  zymotic  disease.  In  several  instances, 
I  have  traced  the  disease  back  to  an  attack  of  tropical  mala- 
rious fever  ;  I  have  seen  it  as  a  sequela  of  ague  in  this  country; 
and  I  have  known  it  follow  upon  an  attack  of  dysentery.  The 
acute  disease  may  or  may  not  have  been  associated  with 
dropsy.  The  dropsy,  if  present,  usually  passes  away,  and  for 
a  time  the  only  evidence  of  incomplete  recovery  is  to  be  found 
in  the  condition  of  the  urine.  In  some  few  cases,  the  disease 
comes  on  as  an  insidious  chronic  malady,  and  it  is  impossible 
to  determine  either  the  date  of  its  commencement  or  its  pro- 
bable cause. 

It  is  not  unfrequently  a  result  of,  or,  to  say  the  least,  it  is 
often  associated  with,  an  excessive  consumption  of  food  and  of 
alcoholic  stimulants,  with  consequent  dyspepsia.  In  cases 
thus  originating,  the  approach  of  the  disease  is  gradual,  in- 
sidious, and  often  unsuspected  until  it  has  reached  an  advanced 
stage.  The  disease  occurs  at  all  ages,  from  infancy  to  ex- 
treme old  age.  I  have  seen  it  fatal  at  the  age  of  seventy-five. 
Beyond  childhood,  it  is  more  common  in  males  than  in  females 
— probably  because  males  are  more  exposed  to  cold,  and  are 
more  intemperate,  than  the  other  sex. 

This  form  of  disease  has,  as  a  rule,  a  more  protracted 
course  than  any  other  form  of  chronic  Bright's  disease  ;  and 
for  a  period  of  years  it  may  be  unattended  by  any  obvious 
symptoms  apart  from  the  indications  afforded  by  the  urine. 
A  patient  recovers  from  the  dropsy  and  other  symptoms  of 
acute  Bright's  disease;  he  feels  and  declares  himself  to  be 
quite  well ;  but  the  urine  shows  that  recovery  has  not  been 
complete.  The  urine  may  for  a  long  time  be  normal  in 
quantity,  colour,  and  specific  gravity ;  but  it  contains  albumen, 
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varying  in  amount  from  a  mere  opalescence,  with  heat  and 
acid,  to  a  dense  and  copious  precipitate ;  the  albumen  being 
usually  more  abundant  after  food  and  exercise.  The  urine, 
placed  in  a  conical  glass,  may  remain  quite  clear,  and  show 
no  appearance  of  tube-casts  or  renal  epithelium ;  or  it  may 
either  occasionally  or  constantly  deposit  a  light  cloud,  in  which 
are  found  small  hyaline  casts,  in  some  of  which  a  few  oil- 
globules  may  perhaps  be  seen,  while  others  contain  an  epithe- 
lial cell  or  two,  or  some  fragments  of  cells.  This  condition  of 
urine  may  continue  with  little  or  no  change  for  many  months, 
and  even  for  several  years,  before  there  is  any  indication  that 
the  general  health  is  suffering  from  the  state  of  the  kidneys. 
The  scarlet  fever  poison  and  its  products,  which  originally 
excited  the  acute  renal  disease,  have  passed  away,  a  certain 
amount  of  injury  having  been  inflicted  upon  the  kidney,  from 
which  it  has  not  recovered  ;  but  there  is,  up  to  a  certain  period, 
no  progressive  disease  of  the  gland.  The  convoluted  tubes 
have  been  left  enlarged  ;  the  cortex  probably  has  a  somewhat 
ansemic  and  mottled  appearance,  resulting  from  compression 
of  the  intertubular  capillary  network  by  swollen  tubes.  This 
compression  of  the  intertubular  capillaries  to  some  extent 
impedes  the  circulation ;  there  is  consequent  engorgement  of 
the  Malpighian  capillaries,  and  hence  a  transudation  of  serum 
into  the  tubes,  which,  mingling  with  the  urine,  renders  it 
albuminous.  This  explanation  of  the  albuminuria  will  readily 
be  understood  by  a  reference  to  fig.  6  (p.  627).  Its  mode  of 
production  is  analogous  to  that  of  the  albuminuria  and  the 
hematuria  which  Dr.  George  Eobinson  first,  and  Frerichs 
and  others  since,  have  produced  in  rabbits  by  putting  a 
ligature  on  the  renal  vein.  In  addition  to  this  mechanical 
hindrance  to  the  passage  of  blood,  it  is  not  improbable  that, 
as  a  result  of  acute  Bright's  disease,  the  Malpighian  capillaries 
may  undergo  some  physical  change,  which  for  a  time,  or  even 
permanently,  favours  the  transudation  of  serum  through  their 
walls.  After  a  variable  period  of  months  or  even  years,  the 
albuminuria  may  at  length  cease,  and  the  cure  is  complete ; 
but  persistent  albuminuria,  or  the  state  of  kidney  which  gives 
rise  to  it,  involves,  sooner  or  later,  serious  structural  changes 
in  the  kidney,  and,  as  a  result  of  these  changes,  some  of  the 
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secondary  results  of  renal  degeneration.  The  state  of  things 
which  results  from  persistent  albuminuria  following  the  in- 
complete cure  of  acute  Bright's  disease,  is  analogous  to  that 
which  occurs  when  acute  endocarditis  has  passed  away,  but 
has  left  a  thickened  and  defective  valve.  For  a  time,  hyper- 
trophy of  the  heart's  walls  compensates  for  the  imperfect 
valve,  and  the  circulation  appears  to  be  unimpeded ;  but  there 
is  a  limit  to  this  conservative  process.  At  length,  the  mus- 
cular tissue  of  the  heart  ceases  to  respond  to  the  increasing 
demands  which  are  made  upon  it,  and  it  undergoes  degenera- 
tive changes,  the  circulation  flags,  and  the  serious  .  trouble 
begins.  In  like  manner,  for  an  indefinite  time,  the  urine, 
although  more  or  less  albuminous,  is  freely  secreted,  and  con- 
tains its  due  proportion  of  solids  to  liquid,  there  being  no 
indication  or  symptom  of  defective  secretion.  Sooner  or  later, 
however,  the  urine  loses  its  natural  sherry  colour,  and  gra- 
dually becomes  paler.  The  secretion  is  less  copious.  The 
specific  gravity  varies.  With  a  scanty  secretion  it  may  be  as 
high  as  1020,  or  even  1030 ;  but,  with  a  more  copious  secre- 
tion, it  may  be  as  low  as  1010.  By  this  time,  probably,  the 
sediment  in  the  urine  will  have  become  more  copious ;  and 
it  may  contain  small  hyaline  and  oily  casts  and  cells  in  con- 
siderable numbers.  These  appearances  indicate  that,  in  some 
of  the  uriniferous  tubes,  the  gland-cells  are  undergoing  fatty 
transformation ;  and  the  kidney  will  present,  after  death, 
those  small  yellow  spots  of  fatty  degeneration  to  which  I  just 
now  referred. 

The  kidney  has  now  passed  from  the  first  stage  of  a  simple 
large  white  kidney  to  the  second  stage— namely,  that  of  a 
granular  fat  kidney ;  and  the  disease  is  usually  fatal  in  this 
stage  ;  but  it  may  pass  on  to  the  third  stage  of  contraction  and 
atrophy,  with  coarse  granulations  on  the  surface,  the  small 
yellow  fat  granulations  being  still  visible.  This  stage  is 
indicated  by  the  appearance  of  large  granular  and  large  hyaline 
casts  in  the  urine.  The  large  size  of  these  casts  shows  that 
they  were  moulded  in  tubes  which  have  been  deprived  of  their 
lining  of  gland-cells.  The  destruction  of  the  gland-cells  is 
followed  by  atrophy  of  the  gland  ;  and  the  amount  of  urinary 
sediment,  containing  the  large  granular  and  large  hyaline  cr.sLs, 
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is  an  index  of  the  rate  at  which  the  disease  is  making  progress. 
The  granular  casts  in  part  consist  of  disintegrated  epithelium 
—  in  part  of  the  disintegrated  fibrinous  material  of  which  the 
hyaline  casts  are  composed. 

I  have  in  many  instances  traced  the  transition  from  acute 
to  chronic  disease  ;  and  in  chronic  cases  I  have  traced,  by  the 
microscopic  appearances  and  other  physical  changes  in  the 
urine,  the  successive  stages  of  a  large  white  smooth  kidney,  a 
granular  fat  kidney,  and,  lastly,  a  contracted  and  coarsely 
granular  kidney.  This  sequence  of  events  occurred  in  a  case 
the  later  stages  of  which  are  illustrated  by  figs.  33,  34,  and  35. 


TUBE-CASTS  AT  THREE  SUCCESSIVE  PERIODS  OF  THE  SAME  CASE. 
Pio.  33.— Period  of  Patty  Enlargement  of  the  Kidney. 
a  a  a.  oily  casts  and  cells. 

The  disease  began  in  a  man  aged  23,  as  an  acute  attack, 
in  October  1846.  It  passed  into  a  chronic  stage^with  oily 
casts  and  cells,  which  continued  for  a  period  of  nine  years. 
Then  the  oily  casts  and  cells  were  mixed  with,  and  afterwards 
replaced  by,  large  granular  and  large  hyaline  casts.  Death 
occurred  from  uraemia  in  October  1856,  ten  years  after  the 
onset  of  the  disease.  The  kidneys  were  pale,  had  many  yellow 
fat  granulations  in  the  cortex,  and  were  much  atrophied,  their 
combined  weight  being  only  7£  ounces.  Their  appearance  is 
represented  by  a  chromo-lithograph,  illustrating  a  paper  of 
mine  in  the  forty-second  volume  of  the  Mcdico-Chirunnarf 
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Transactions.  The  microscopic  specimens  from  which  figs.  33, 
34,  and  35  are  taken,  retain  their  characteristic  appearances 
after  an  interval  of  seventeen  years  ;  and  they  are  placed  for 
your  inspection  beneath  the  microscopes  on  the  table. 


Pig.  34.— Commencing  Atrophy  and  Contraction. 
o.  oily  cast.   6  6.  granular  casts,   c.  large  hyaline  cast. 


Fig.  35.— Advanced  Atrotiiy  and  Contractio  n. 
b  b.  granular  casts,   ccc.  large  hyaline  casts. —  x  200. 


Morbid  Anatomy  and  Pathology  of  the  Kidney. — When  death 
has  occurred  before  oily  casts  and  cells  have  appeared  in  the 
urine,  the  kidneys  will  be  found  in  the  first  stage  of  degcnera- 
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tion — that  is,  large,  white,  and  smooth  on  the  surface.  The 
weight  of  each  kidney  may  be  from  seven  to  ten  ounces.  The 
cortical  portion  is  increased  in  thickness,  and  appears  more  or 
less  anssmie  ;  while  the  medullary  cones  are  pink  and  vascular. 
The  lobular  markings  on  the  surface,  which  are  in  fact  the 
radicles  of  the  renal  vein,  are  more  or  less  obliterated,  so  that 
perhaps,  there  remain  only  a  few  isolated  vascular  patches, 
as  represented  in  Dr.  Bright's  fourth  plate.  Barely  some 
hemorrhagic  spots  are  scattered  over  the  surface  or  through 
the  substance  of  the  cortex.  The  capsule  readily  peels  off,  and 
leaves  a  smooth  surface. 

On  a  microscopic  examination,  the  greater  number  of  the 
convoluted  tubes  present  no  other  change  than  that  of  being 
larger  and  more  opaque  than  usual.  The  epithelium  is 
unusually  granular  and  opaque,  and  apparently  contains  a 
more  than  ordinary  amount  of  solid  matter ;  while  the  central 
axis  of  the  tube  is  lighter  than  the  margins,  and  free  from 
deposit  or  accumulation.  The  appearance  of  the  tubes  is 
precisely  the  same  as  that  which  I  described  in  cases  of  acute 
Bright's  disease  unassociated  with  epithelial  desquamation.1 
In  some  tubes,  the  central  canal  contains  the  fibrinous  material 
which  appears  in  the  urine  in  the  form  of  small  hyaline  casts. 
The  hemorrhagic  spots,  when  present,  are  seen  to  be  convoluted 
tubes  filled  with  blood  from  ruptured  Malpighian  capillaries.2 
The  Malpighian  capillaries  usually  have  their  walls  more  or 
less  thickened  and  opaque,  and  they  often  have  a  wax-like 
appearance.  The  walls  of  the  minute  arteries  are  sometimes 
hypertrophied ;  but  arterial  hypertrophy  is  not  constant  in 
this  stage  of  the  disease.  As  a  rule,  the  hypertrophy  of  the 
arterial  walls  bears  an  inverse  relation  to  the  general  enlarge- 
ment of  the  kidney.  I  shall  presently  suggest  an  explanation 
of  this  fact.  The  intertubular  capillaries  and  veins  present 
no  structural  change,  but  they  are  much  compressed  by  the 
enlarged  tubes;  and  this  explains  the  disappearance  of  the 
lobular  markings  from  the  surface  of  the  kidney. 

The  enlargement  of  the  cortical  portion  of  the  kidney  is 
mainly  a  result  of  a  kind  of  hypertrophy  of  the  gland.  Many 
of  the  tubes  are  certainly  enlarged,  and  their  epithelium  is 

1  See  ante,  fig.  17,  p.  665.  1  See  ante,  fig.  16,  p.  661. 
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unusually  opaque  and  bulky.  The  transverse  sections  of  many 
tubes  have  twice  the  normal  diameter,  and  these  large  tubes 
must  contain  an  increased  number  of  secreting  cells.  This 
increase  in  the  diameter  of  the  secreting  tubes  is  analogous  to 
the  increased  thickness  of  fibre  in  a  growing  and  hypertrophied 
muscle.  When  one  kidney  has  been  destroyed  by  disease  or 
accident,  as  by  the  impaction  of  a  calculus  in  the  ureter,  the 
other  does  double  work,  and,  in  so  doing,  doubles  its  size, 
without  undergoing  structural  change  ;  the  gland  is  simply 
hypertrophied.  The  pathological  enlargement  of  the  kidney 
is  like  this,  but  with  a  difference.  When  acute  Bright's  disease 
leaves  such  an  amount  of  swelling  of  tubes  and  consequent 
impediment  of  the  circulation  as  interferes  with  the  prompt 
and  com'plete  excretion  of  urine,  there  will  continually  be  some 
excess  of  retained  urinary  products  in  the  blood ;  and  this 
accumulation  of  urinary  excreta  will  act  as  a  stimulus  to  in- 
creased growth  and  development  of  glandular  tissue.  For  the 
tissues  in  question  may  be  said  to  feed  upon  those  materials 
for  which  they  have  a  special  affinity ;  and  the  growth  of  a 
gland  is  in  proportion  to  the  amount  of  the  materials  for  its 
proper  secretion  with  which  it  is  supplied  by  the  blood. 

The  hypertrophy  goes  on  up  to  a  certain  point,  and  then 
a  process  of  atrophy  begins.  The  commencement  of  this  is 
indicated  during  life  by  the  appearance  of  oily  casts  and  cells 
in  the  urine ;  and  then,  after  death,  the  kidneys  are  found  in 
the  second  stage — namely,  that  of  fatty  granulation,  as  before 
described,  and  as  represented  in  fig.  3  of  Dr.  Bright's  third 
plate. 

These  yellow  specks  are  usually  numerous  in  the  cortex, 
but  are  never  seen  in  the  cones.  Place  a  section  of  a  yellow 
spot  under  the  microscope,  and  you  see  that,  as  a  hemor- 
rhagic spot  is  a  convoluted  tube  filled  with  extravasated  blood, 
this  yellow  speck  is  a  tube  filled  with  oil,  mostly  within  cells, 
but  partly  loose.  It  is  evident  that,  in  this  stage,  the  epithe- 
lium in  certain  sets  of  tubes  has  undergone  fatty  degeneration 
(see  fig.  36,  p.  726).  The  fatty  nature  of  the  material  is  proved 
by  its  solubility  in  ether,  and  by  the  smaller  particles  fusing 
and  forming  larger  globules  when  gently  warmed.  The  pro- 
bable explanation  of  these  spots  of  degeneration  is,  that  the 
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swolbn  tubes  so  compress  the  intcrtubular  capillaries,  and 
thus  impede  the  circulation,  that  the  nutrition  of  the  tubes  is 
impaired,  and  their  cells  undergo  fatty  degeneration.  The 
phenomena  are  analogous  to  the  softening,  with  fatty  trans- 
formation of  the  brain-tissue,  as  a  result  of  embolism  in  a 
cerebral  artery,  and  like  the  circumscribed  patches  of  fatty 
degeneration  in  the  kidney  which  follow  upon  and  are  caused 
by  embolic  obstruction  in  a  branch  of  the  renal  artery.  They 
also  resemble  the  circumscribed  patches  of  fatty  degeneration 
of  the  muscular  walls  of  the  heart  consequent  on  obstruction 
of  branches  of  the  coronary  artery  distributed  to  the  diseased 
parts.1 

But  the  degenerative  changes  may  proceed  further,  and 
lead  to  a  rapid  disintegration  of  the  gland-cells,  and  their  re- 


Pig.  36.— A  Yellow  Speck  or  Granulation  shown  to  be  a  Convoluted 
Tube,  with  its  contents  in  a  state  op  Patty  Degeneration  —  x  100. 

placement  by  unorganised  fibrine.  This  change  is  indicated 
during  life  by  the  appearance  of  large-sized  granular  and 
hyaline  casts  in  the  urine  (see  fig.  35),  and  after  death  by 
some  of  the  tubes  being  filled  with  the  same  materials.  These 
destructive  changes  in  the  gland-cells  explain  the  atrophy  and 
the  granular  contraction  of  the  kidney  in  the  third  stage  of 
the  disease.  In  the  stage  of  granular  contraction  cysts  some- 
times form  on  the  surface  or  in  the  substance  of  the  corte  x  ; 
and  in  such  kidneys  the  microscopic  appearances,  including 
the  uni-nucleated  cell-lining  of  some  tubes  (fig.  26,  p.  689), 
Which  we  have  described  as  occurring  in  the  red  granular 
kidney,  are  present.    I  may  mention  here  that  a  large  white 

'  See,  upon  this  point,  Dr.  Quain's  paper  'On  Fatty  Degeneration  of  the 
Heart,'  Med.-Chir.  Trans.,  vol.  xxxiii.  p.  117. 
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kidney,  the  result  of  acute  Bright's  disease,  sometimes  passes 
on  into  the  stage  of  atrophy  with  a  coarsely  granular  surface, 
without  going  through  the  intermediate  stage  of  fatty  degene- 
ration.   This  I  know  to  be  a  fact,  from  close  observation  of 
the  urine  during  life,  and  a  comparison  of  its  microscopic 
characters  with  the  appearances  in  the  kidney  after  death. 
In  such  cases  you  may  find  here  and  there  microscopic 
evidence  of  fatty  degeneration  within  a  tube ;  but  the  change 
is  so  slight  as  to  be  invisible  by  the  unaided  eye.    No  fatty 
granulations  appear  upon  the  surface  or  on  a  section  of  the 
gland.    The  atrophic  stage  of  a  kidney  which  had  been  en- 
larged and  had  undergone  localised  fatty  degeneration  is 
represented  by  Plate  III.  in  a  paper  of  mine,  On  the  Forms  and 
Stages  of  Bright's  Disease  of  the  Kidneys.1    The  atrophy  and 
coarse  granulation  of  a  previously  enlarged  kidney  without  the 
fatty  granulations  are  shown  in  Plate  IV.  of  the  same  paper, 
and  in  figs.  1  and  2  of  Dr.  Bright's  third  plate.    In  the  more 
advanced  stages  of  this  chronic  disease,  more  especially  in  the 
stage  of  atrophy,  the  muscular  walls  of  the  arteries  are  almost 
always  more  or  less  hypertrophied.    The  explanation  of  the 
fact  which  I  just  now  mentioned — that,  as  a  rule,  there  is  an 
inverse  relation  between  enlargement  of  the  kidney  and  hyper- 
trophy of  the  arterial  walls — is,  that  up  to  a  certain  point  the 
increased  growth  of  the  glandular  tissues  obviates  the  necessity 
for  that  stop-cock  action  of  the  minute  arteries  which  occurs 
when  the  glandular  tissue  is  wasting,  and  which  results  in 
hypertrophy  of  the  arterial  walls,  as  I  have  explained  in  the 
previous  section.    The  rule  is,  that  the  arterial  hypertrophy 
commences  when  the  glandular  hypertrophy  ceases  and  is  suc- 
ceeded by  atrophic  changes  in  the  gland-cells  and  tubes.  The 
Malpighian  capillaries  are  usually  more  thickened,  glistening, 
and  wax-like  than  in  the  earlier  stages  of  the  disease.  This 
apparently  is  a  result  of  the  continued  transudation  of  albu- 
minous and  fibrinous  materials  through  their  walls,  and  their 
consequent  infiltration  with  these  products. 

We  occasionally  find  that  the  walls  of  some  of  the  renal 
arteries  have  undergone  a  peculiar  change  which  gives  them 
a  homogeneous  wax-like  appearance.    I  shall  hereafter  de- 

,'  Medico-Chir.  Trans.,  vol.  xlii.  p.  153. 
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scribe  and  explain  this  form  of  degeneration  in  connection 
with  lardaceous  disease  of  the  kidney.  In  the  stage  of  atrophy 
and  contraction,  some  convoluted  tubes  may  be  seen  denuded, 
some  being  contracted  and' others  dilated.  These  appearances 
are  the  same  as  are  found  in  the  small  red  kidney.  In  the 
advanced  stages  of  the  disease,  too,  the  basement-membrane 
of  some  of  the  tubes  and  the  capsules  of  the  Malpighian  bodies 
are  somewhat  thickened,  but  less  decidedly  and  constantly 
than  in  the  contracted  granular  kidney. 

Symptoms. —  Amongst  the  symptoms  of  chronic  Bright's 
disease  with  large  white  kidneys,  dropsy  is  one  of  the  most 
frequent  and  prominent.  The  cases  in  which  dropsy  is  absent 
throughout  the  whole  progress  of  the  disease  form  a  very 
small  minority.  Some  years  since  I  found,  from  an  analysis 
of  twenty-six  fatal  cases,  that  there  had  been  dropsy  in  twenty- 
four  ;  the  proportion  being,  in  round  numbers,  92  per  cent. 
And  in  the  majority  of  cases  the  dropsy  was  great,  general, 
and  of  long  duration.1  When  chronic  disease  has  supervened 
upon  an  acute  attack,  the  dropsy  which  attended  the  onset  of 
the  malady  may  continue  throughout,  or  it  may  pass  away 
and  return  after  a  variable  interval  of  months  or  years ;  or,  if 
the  urine  become  copious,  as  it  sometimes  does  in  the  second 
and  third  stages,  the  dropsy  may  never  return.  Acute  renal 
dropsy  usually  becomes  general  within  a  short  period ;  but 
the  dropsy  which  accompanies  this  chronic  form  of  disease 
shows  itself  first  in  the  face  and  feet,  and  gradually  extends 
to  other  parts,  including,  in  the  worst  cases,  the  serous  mem- 
branes of  the  chest  and  abdomen.  The  pale,  pasty,  and  puffed 
appearance  of  the  face  is  very  characteristic  of  this  form  of 
renal  disease.  As  a  rule,  the  more  scanty  the  secretion  of 
urine,  and  the  larger  the  proportion  of  albumen  which  it 
contains,  the  greater  is  the  tendency  to  dropsy. 

"When  dropsical  swelling  of  the  legs  becomes  excessive,  so 
as  to  cause  great  tension  of  the  integuments,  the  circulation 
through  the  skin  and  the  subcutaneous  tissues  is  seriously 
impeded ;  and  this  may  result  in  erysipelatous  inflammation, 
sloughing,  and  gangrene.    In  one  case,  I  saw  gangrene  and 

1  See  my  paper  '  On  the  Forms  and  Stages  of  Bright's  Disease,'  Med.-Chir. 
Trans.,  vol.  xlii. 
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sloughing  of  the  skin  over  the  back  of  both  legs,  excited  by 
the  pressure  of  the  heavy  dropsical  limbs  upon  the  bed. 

Congestion  and  oedema  of  the  lungs  are  often  associated  with, 
and  may  be  said  to  form  a  part  of,  the  dropsical  symptoms. 
The  lungs  are  not  rarely  the  seat  of  inflammatory  mischief. 
Bronchitis  and  pneumonia  are  amongst  the  more  frequent  and 
serious  complications.  Submucous  oedema  of  the  larynx  occa- 
sionally occurs,  and  renders  the  voice  husky ;  more  rarely  it 
causes  stridulous  breathing  and  dyspnoea.  Inflammation  of 
the  serous  membranes  is  one  of  the  less  frequent  complications. 
According  to  my  experience,  the  pleura  is  more  frequently 
inflamed  than  the  pericardium ;  the  peritoneum  less  frequently 
than  either.  Endocarditis  is  sometimes  set  up,  and  may  result 
in  a  chronic  valvular  disease. 

Derangements  of  the  stomach  and  boivels  are  of  common 
occurrence  in  all  stages  of  the  disease,  but  more  especially  in 
the  advanced  stages,  and  when,  from  any  cause,  the  secretion 
of  urine  becomes  scanty.  There  is  loss  of  appetite  ;  dyspepsia, 
with  flatulent  distension  after  food ;  nausea ;  water-brash  ; 
and  vomiting,  especially  in  the  morning,  when  it  is  often  ex- 
cited by  the  attempt  to  clean  the  teeth.  When  the  urine  is 
scanty,  the  vomited  matters  often  have  a  foetid  ammoniacal 
odour.  In  the  advanced  stages,  the  vomiting  may  be  almost 
incessant  and  quite  irrepressible.  Diarrhoea,  too,  is  not  an 
unfrequent  symptom.  It  may  be  excited  by  ill-digested  food, 
or  by  the  vicarious  excretion  of  urinary  products  ;  not  unfre- 
quently,  perhaps,  by  both  these  influences  combined.  In  the  ad- 
vanced stages,  the  skin  is  usually  unperspiring,  dry,  and  harsh. 

Hypertrophy  of  the  heart  is  less  frequently  associated  with 
this  form  of  disease  than  with  the  chronic  desquamative 
disease.  The  more  advanced  the  stage  of  disease,  the  more 
frequent  is  the  occurrence  of  hypertrophy.  Dr.  Grainger 
Stewart  found  this  condition  in  only  12  per  cent,  of  the  cases 
fatal  in  the  first  stage,  in  38  per  cent,  of  those  fatal  in  the 
second  stage,  and  in  100  per  cent,  of  those  fatal  in  the  third 
stage— that  is,  the  stage  of  contraction.1  The  probable  ex- 
planation of  the  comparative  infrequency  of  hypertrophy  of 
the  heart  in  the  earlier  stages  is,  that  until  the  gland-cells 

1  A  Practical  Treatise  on  Bright1  s  Diseases,  2nd  ed.  p.  90. 
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have  undergone  extensive  degenerative  changes,  the  uncmic 
condition  which  excites  the  arterial  resistance  and  the  result- 
ing cardiac  hypertrophy  does  not  occur.  There  is,  as  a  rule, 
a  direct  relation  between  atrophy  of  the  proper  glandular 
tissues  of  the  kidney,  hypertrophy  of  the  systemic  arterioles, 
and  the  correlated  hypertrophy  of  the  left  ventricle  of  the 
heart.  For  the  same  reason,  too,  cerebral  symptoms  of  urcemic 
origin  and  cerebral  hemorrhage  are  less  frequently  associated 
with  the  large  white  kidney  than  with  the  contracted  granular 
kidney.  It  appears  that,  while  dropsy  results  from  hydremia, 
arterial  resistance,  hypertrophy  of  the  heart,  toxaemic  nervous 
symptoms,  and  cerebral  haemorrhage,  are  more  direct  results 
of  uraemia. 

The  two  forms  of  defect  of  vision  which  I  described  as  of 
frequent  occurrence  in  connection  with  the  small  red  kidney, 
are  less  frequently  associated  with  the  disease  which  we  are  now 
discussing.  The  difference  is  one  of  degree.  I  have  seen  several 
cases  of  uraemic  amaurosis  and  albuminuric  retinitis,  with  an 
unquestionable  history  of  an  enlarged,  white,  and  fat  kidney. 

Although  cerebral  haemorrhage  is  a  less  frequent  result  of 
this  form  of  disease  than  of  the  chronic  desquamative  disease, 
hcemorrhage  from  mucous  membranes,  and  especially  from  that 
of  the  nose,  is,  in  the  advanced  stages,  a  frequent  and  often 
a  formidable  symptom.  These  haemorrhages  are  probably  in 
part  explained  by  the  blood-deterioration,  more  especially  the 
deficiency  of  albumen  and  haemoglobin,  and  in  part  by  the 
malnutrition  and  consequent  brittleness  of  the  walls  of  the 
vessels  in  the  advanced  stages  of  the  disease. 

Diagnosis. — On  the  subject  of  diagnosis,  I  need  not  add 
much  to  what  I  have  already  said.  A  careful  consideration 
of  the  general  history  and  the  symptoms,  together  with  the 
character  of  the  urine,  will  rarely  leave  you  in  doubt  as  to 
the  form  and  stage  of  the  disease.  Kenal  disease  dating  from 
an  attack  of  acute  general  dropsy,  followed  by  persistent  albu- 
minuria, can  rarely  be  other  than  the  particular  form  of 
disease  which  we  are  now  discussing.  The  stage  of  the 
disease  is  to  be  determined  chiefly  by  the  character  of  the 
urine.  In  the  first  stage,  the  urine  is  usually  normal  in 
quantity,  in  colour,  transparency,  and  specific  gravity.  There 
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is  either  no  deposit,  or  a  cloudy  sediment  containing  some 
small  hyaline  casts.  As  the  disease  advances,  the  urine 
gradually  loses  its  sherry  tint,  and  becomes  lighter  coloured. 
The  amount  secreted  and  the  specific  gravity  usually  bear  an 
inverse  relation  to  each  other.  In  the  second  stage,  the  small 
hyaline  and  oily  casts  are  found ;  and  in  the  third  stage  the 
oily  casts  are  mingled  with  or  replaced  by  the  large  granular 
and  large  hyaline  casts  (figs.  33,  34,  and  35.) 

Prognosis. — Your  judgment  as  to  the  probable  result  of  the 
malady  will  obviously  be  greatly  influenced  by  the  opinion 
which  you  may  form  as  to  the  stage  of  the  disease  and  the 
-  rate  at  which  it  is  making  progress.  In  my  lecture  on  acute 
Bright's  disease,  I  told  you  that  I  have  seen  cases  of  complete 
recovery  after  oily  casts  and  cells  had  appeared  in  the  urine 
continuously  for  many  weeks,  and  after  albuminuria  had  ex- 
isted for  one,  two,  three,  and,  in  one  case,  seven  years. 

The  most  favourable  condition  of  urine  is  that  in  which  it 
retains  its  normal  colour,  deposits  no  sediment  on  standing, 
and  contains  but  little  albumen.  There  can  be  no  question 
that  recovery  may  take  place  after  the  disease  has  passed  into 
the  second  stage — namely,  that  of  fatty  degeneration.  You 
are  not,  therefore,  to  despair  of  a  patient  whose  urine  con- 
tains oily  casts,  even  in  large  numbers.  As  a  general  rule, 
the  longer  the  continuance  of  albuminuria  in  spite  of  careful 
treatment,  and  the  greater  the  amount  of  albumen,  the  more 
unfavourable  is  the  prognosis.  In  estimating  the  amount  of 
albumen,  never  omit  to  compare  the  urine  after  food  and 
exercise  with  that  passed  after  rest  and  fasting.  When  the 
urine  is  very  pale,  and  of  low  specific  gravity,  yet  highly  albu- 
minous, when  it  deposits  a  copious  and  dense  sediment  com- 
posed in  great  part  of  large  granular  and  large  hyaline  casts, 
it  will  be  evident  that  the  disease  is  in  the  third  stage,  and 
that  the  kidney  is  contracting.  The  number  of  the  large-sized 
casts  may  be  taken  as  an  index  of  the  rate  at  which  the  de- 
generative and  atrophic  changes  are  progressing. 

As  in  cases  of  the  small  red  granular  kidney,  so  in  the  form 
of  disease  which  we  are  now  considering,  high  arterial  tension 
with  the  signs  of  cardiac  hypertrophy,  doubling  of  the  first 
sound  and  accentuation  of  the  second  sound  over  the  aorta, 
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are  important  indications  of  advanced  degeneration  of  the 
glandular  tissues. 

The  duration  of  the  disease,  in  cases  which  ultimately 
prove  fatal,  varies  extremely.    I  have  notes  of  the  case  of  a 
child  aged  7,  who  had  acute  renal  disease  with  dropsy  after 
scarlet  fever ;   and,  the  malady  having  terminated  fatally 
within  five  weeks  from  its  onset,  the  kidneys  were  already  in  the 
second  stage,  the  characteristic  yellow  spots  of  fatty  degene- 
ration being  scattered  over  the  pale  and  enlarged  cortex.  In 
this  case,  the  disease  ran  an  unusually  rapid  course.    I  have 
seen  a  considerable  number  of  cases  in  which  the  symptoms 
have  continued  for  from  five  to  ten  years.  My  experience  does 
not  accord  with  the  statements  of  some  writers,  who  affirm 
that  this  disease  is  of  shorter  duration  than  that  which  results 
in  the  red  granular  kidney.  I  have  before  referred  to  one  case 
which  extended  over  a  period  of  ten  years ;  but  the  most  pro- 
longed case  that  I  have  seen  or  heard  of  was  that  of  a  medical 
practitioner  whose  history  is  partly  given  in  my  book  on 
Diseases  of  the  Kidney  (p.  374).    He  had  dropsy  after  scarlet 
fever  in  1836,  when  he  was  about  seventeen  years  of  age.  He 
recovered  from  the  dropsy,  and  thought  no  more  of  his  malady 
until  five  years  afterwards,  when  his  urine  was  accidentally 
discovered  to  be  albuminous  by  a  fellow  medical  student..  It 
had  probably  been  so  since  the  attack  of  dropsy ;  and  it  cer- 
tainly remained  albuminous  from  that  time  until  his  death, 
which  resulted  from  dropsy  in  May  1866.  He  was  then  in  his 
forty-seventh  year ;  and,  if  we  assume,  as  we  safely  may,  that 
the  urine  had  not  ceased  to  be  albuminous  between  the  attack 
of  dropsy  and  the  accidental  discovery  of  the  albumen  five  years 
later,  this  gentleman  had  albuminuria  for  thirty  years  before 
his  death ;  yet  during  the  greater  part  of  that  time  he  was  a 
hard-working  general  practitioner,  and,  to  all  outward  appear- 
ance, in  good  health.    During  the  last  year  or  two  of  his  life, 
his  urine  was  saccharine  as  well  as  albuminous.    When  I  first 
saw  him  in  1851,  his  urine  was  of  normal  colour  and  specific 
gravity,  but  albuminous  ;  it  deposited  no  sediment,  and  con- 
tained no  tube-casts.  I  believe  that  for  many  years  it  retained 
the  same  characters,  but  I  have  no  note  of  any  subsequent 
microscopical  examination.    This  case  teaches  two  practical 
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lessons.  The  first  is,  not  to  take  for  granted  that  a  patient 
who  has  recovered  from  acute  renal  dropsy  is  well  until  his 
urine  has  lost  all  trace  of  albumen ;  and  the  second  is,  not  to 
assume  that  persistent  albuminuria  of  necessity  involves  early 
death  or  the  speedy  occurrence  of  formidable  symptoms. 

It  is  evident  from  the  history  of  numerous  similar  cases, 
that  the  continuous  filtering  of  albumen  through  the  Mal- 
pighian  capillaries,  while  insufficient  to  exert  any  appreciable 
weakening  influence  upon  the  system,  does  not  interfere  with 
the  excretory  function  of  the  kidney,  until  in  the  course  of 
time,  extending  it  may  be  to  many  years,  the  glandular 
structures  become  disorganised. 

The  Simple  Fat  Kidney  or  General  Fatty  Infiltration  of  the 
Kidney. — Before  passing  on  to  the  subject  of  lardaceous 
degeneration  of  the  kidney,  I  wish  to  direct  your  attention  to  a 
condition  of  the  kidney  which  may  be  designated  '  the  simple 
fat  kidney  '  or  '  general  fatty  infiltration  of  the  kidney.' 

There  is  a  form  of  fat  kidney  very  different  from  that 
which  I  have  described  as  the  granular  fat  kidney.  It  con- 
sists in  a  uniform  infiltration  of  the  epithelium  of  the  convo- 
luted tubes  with  oil.  This  state  of  kidney  is  analogous  to  the 
fatty  infiltration  of  the  cells  of  the  liver  which  occurs  often  in 
cases  of  phthisis  and  other  wasting  diseases.  This  form  of  fat 
kidney  I  discovered  and  described  in  the  Medico- Chirurgical 
Transactions  (vol.  xxix.)  in  1846.  In  that  paper,  however, 
written  within  a  few  months  after  I  had  begun  to  work  with 
the  microscope,  I  misinterpreted  the  facts,  and  greatly  over- 
estimated the  frequency  and  the  importance  of  this  form  of 
fatty  change. 

The  fatty  infiltration  of  the  renal  epithelium  may  be  found 
in  various  grades.  When  the  fat  is  very  abundant,  the  kidney 
is  increased  in  size  and  weight.  The  colour  of  the  cortex  is 
either  uniformly  pale,  or  more  frequently  mottled  by  a  blend- 
ing of  pale  anaemic  with  red  vascular  patches.  Occasionally, 
haemorrhagic  spots  are  scattered  through  the  cortical  sub- 
stance. The  medullary  cones  retain  their  normal  colour  and 
vascularity.  The  consistence  of  the  kidney  is  usually  softer 
than  natural,  and  frequently  the  gland  has  an  cedematous  feel 
and  appearance.    On  a  microscopic  examination,  the  convo- 
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luted  tubes  are  found  to  be  universally  distended  with  oil 
which  has  accumulated  in  their  epithelial  cells.  There  is  a 
uniform  oily  infiltration  of  the  renal  gland  cells  (see  fig.  37). 
This  condition  of  the  kidney  is  found  not  unfrequently  asso- 
ciated with  a  similar  condition  of  liver  in  persons  who  have 
an  excess  of  adipose  tissue  beneath  the  skin,  in  the  abdomen 
and  about  the  heart.  It  is  commonly  found  after  death  from 
diabetes  and  from  some  other  chronic  diseases  which  are 
attended  with  great  emaciation,  such  as  cancer,  phthisis,  and 
dysentery.  It  is  probable  that  the  immediate  cause  of  this 
fatty  infiltration  of  the  gland-cells  is  an  excess  of  fatty  matter 
in  the  blood.  In  the  case  of  very  fat  persons,  who  are  usually 
large  consumers  of  fat-making  adipose  and  amyloid  food,  the 
materials  whence  the  fat  is  derived  are  introduced  directly  into 


Fig  37— A  Portion  of  a  Convoluted  Tube  distended  with  Oil,  from  a  'simple 

fat  Kidney.' 

Three  detached  epithelial  cells ;  two  are  filled  and  distended  with  oil,  the  third 
contains  oil  in  less  quantity,  and  the  cell-nucleus  is  visible.— x  200. 

the  blood  through  the  stomach.  On  the  other  hand,  in  cases 
of  wasting  disease,  it  is  probable  that  the  fat  absorbed  from 
the  adipose  tissues  enters  the  circulation  and  infiltrates  the 
gland-cells,  more  commonly  those  of  the  liver,  less  frequently 
those  of  the  kidney. 

Fat  kidneys  are  common  in  the  domestic  dog  and  cat,  pro- 
bably because  these  animals  lead  indolent  lives,  and  consume 
large  quantities  of  food  rich  in  hydrocarbon.  These  animals 
are  the  counterparts  of  the  human  animal  when,  from  eating 
and  drinking  to  excess,  he  grows  fat  and  gets  fat  liver,  heart, 
and  kidney.  The  unhappy  Strasbourg  geese  afford  an  illus- 
tration of  fatty  infiltration  of  the  liver  resulting  from  a  wast- 
ing disease.    In  order  to  obtain  fat  livers  for  patties,  the 
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animals  are  well  fed  and  fattened ;  then  they  are  confined  in 
heated  cages  without  food  and  water.  They  become  feverish, 
and  rapidly  waste,  while  their  livers  grow  large.  It  seems 
probable,  as  Baron  Larrey  long  ago  suggested,  that  the  oil 
absorbed  from  the  adipose  tissue  enters  the  circulation  and 
infiltrates  the  cells  of  the  liver,  and  probably  in  a  less  degree 
those  of  the  kidney  also. 

It  is  a  remarkable  fact  that  the  liver  and  kidneys  have 
been  found  in  a  state  of  extreme  fatty  infiltration  in  cases  of 
poisoning  by  phosphorus,  death  occurring  within  a  week  after 
the  poison  was  taken.  Two  cases  of  this  kind  are  recorded  in 
the  fiftieth  volume  of  the  Medico-Chirurgical  Transactions- 
one  by  Dr.  Habershon,  the  other  by  the  late  Dr.  Hillier. 
Fatty  infiltration  of  the  liver  and  kidney  appears,  as  a  rule, 
to  have  but  little  influence  on  the  functions  of  these  glands. 
We  sometimes,  however,  find  jaundice  and  ascites  associated 
with  fat  liver,  and  with  no  other  structural  change  to  explain 
the  symptoms;  and  I  have  notes  of  several  cases  in  which 
albuminuria  and  the  usual  symptoms  of  chronic  Bright's 
disease  have  occurred  in  connection  with  simple  fatty  infiltra- 
tion of  the  convoluted  tubes  of  the  kidney.  One  such  case 
I  published  in  my  book  on  Diseases  of  the  Kidney.1  In  that 
case,  the  disease  followed  a  second  attack  of  scarlet  fever  with 
anasarca.  There  was  dropsy,  and  the  urine  contained  much 
albumen  and  oily  cells.  She  died  with  ursemic  convulsions 
and  coma.  The  convoluted  tubes  were  greatly  and  almost 
uniformly  gorged  with  oil ;  and  my  friend  Dr.  Beale,  analysing 
the  cortex  of  the  kidney,  found  that  more  than  one- fourth  of 
the  solid  matter  was  fat.  It  is  reasonable  to  suppose  that  so 
large  an  accumulation  of  oil  within  the  gland-cells  must 
impair  their  secreting  power,  and  also  impede  the  circulation 
through  the  inter  tubular  capillaries,  which  are  compressed  by 
the  distended  and  swollen  tubes. 

I  will  now  briefly  recapitulate  the  chief  points  of  distinc- 
tion between  the  '  granular  fat  kidney '  and  what  I  have  here 
called  the  '  simple  fat  kidney,'  which  is  perhaps  a  better  term 
than  'the  mottled  fat  kidney,'  which  I  formerly  employed, 
but  Which,  I  am  told,  has  often-  been  misunderstood.   In  the 

1  Case  of  Ann  White,  p.  414. 
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granular  fat  kidney,  there  are  disseminated  spots  of  fatty 
degeneration  in  the  cortex ;  and  these  are  secondary  results 
of  previous  structural  changes  in  the  gland.  In  the  simple 
fat  kidney,  on  the  contrary,  there  is  a  general  fatty  infiltration 
of  the  gland-cells  in  the  convoluted  tubes  of  the  cortex ;  and 
this  is  a  primary  change.  The  granular  fat  kidney  is  always 
associated  with  albuminuria,  and  often  with  other  signs  of 
serious  disturbance  of  function.  The  fatty  infiltration,  al- 
though it  is  sometimes  associated  with  albuminuria  and  other 
symptoms  of  renal  disease,  is,  in  the  majority  of  cases, 
unattended  by  obvious  signs  of  functional  derangement. 
This  condition  of  kidney,  therefore,  while  it  has  great  inte- 
rest for  the  pathologist,  has  much  less  clinical  importance 
than  the  '  granular  fat  kidney ; '  but  I  cannot  assent  to  the 
statement  that,  because  overfed  animals  leading  unnaturally 
indolent  lives  have  an  excess  of  oil  in  their  kidneys,  this 
condition  is  normal  or  innocuous.  By  parity  of  reasoning,  it 
might  be  maintained  that  an  excessive  growth  of  fat  about  the 
heart  is  a  harmless  addition  of  hydrocarbon  to  the  weight  of 
the  body,  because  that  state  of  heart  often  coexists  for  a  time 
with  apparently  good  health  and  great  bodily  activity. 


SECTION  VII. 

CHRONIC  BRIGHT' S  DISEASE  WITH  A  LARDACEOUS  OR  WAXY 

KIDNEY. 

General  History— Virchow's  Theory— Clinical  History  and  Symptoms— Minute 
Anatomy  and  Pathology  of  the  Kidney— Its  Eelation  to  Continued  and 
Profuse  Suppuration— Hypertrophy  of  the  Heart— Diagnosis— Prognosis— 
Hsematuria  in  Chronic  Bright's  Disease. 

There  are  cases  of  chronic  Bright's  disease  associated  with 
kidneys  which  are  usually  enlarged,  anaemic,  pale,  and  wax- 
like; thus  resembling  in  some  respects  the  cases  which  I 
described  in  the  last  section.  But  the  form  of  disease  to 
which  I  now  invite  attention  has,  for  the  most  part,  a  pecu- 
liar and  distinctive  clinical  history ;  and  the  anatomical  con- 
dition of  the  kidney  is,  in  some  respects,  different  from  that 
of  the  ordinary  large  white  kidney. 
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General  History.'— The  subjects  of  this  form  of  disease 
have  usually  been  strumous  or  otherwise  cachectic  before  the 
onset  of  the  renal  degeneration.  In  some  patients,  there  has 
been  strumous  disease  of  a  joint  or  of  one  or  more  bones, 
with  long-continued  suppuration ;  in  others  there  are  symp- 
toms of  phthisis.  In  a  large  proportion  of  cases,  there  is  a 
history  of  constitutional  syphilis,  with  resulting  cachexia.  In 
some  instances  cancer,  in  others  dysentery,  in  others  habitual 
intemperance,  in  others,  again,  long-continued  albuminuria 
following  upon  acute  Bright's  disease,  has  led  to  the  cachexia 
out  of  which  this  form  of  renal  disease  has  sprung.  One  of 
the  earliest  symptoms  of  the  disease  is  a  copious  flow  of  urine, 
at  first  perhaps  not  albuminous,  but  subsequently  more  or  less 
impregnated  with  albumen.  Another  common  symptom  is 
profuse  and  obstinate  diarrhoea.  Dropsy,  more  or  less  general, 
usually  occurs ;  but  it  is  not  so  constant  or  so  prominent  a 
symptom  as  in  the  class  of  cases  which  I  described  in  my  last 
lecture  as  sequelae  of  acute  Bright's  disease.  When  at  length 
the  patient  dies,  sometimes  from  uraemia,  but  more  frequently 
from  exhaustion,  the  kidneys  are  found  in  a  state  which  has 
been  called  '  lardaceous  '  or  '  waxy  degeneration.'  The  gland 
is  usually  enlarged,  sometimes  very  much  so.  In  one  of  my 
own  cases,  the  two  kidneys  weighed  twenty-eight  ounces. 
Dr.  Dickinson  in  one  case  found  their  combined  weight  thirty- 
three  ounces.  The  surface  of  the  kidney  is  smooth  and  pale  ; 
the  texture  of  the  anaemic  and  thickened  cortex  is  firm,  and 
has  the  semi-translucent  appearance  of  white  beeswax ;  while 
the  cones  retain  their  normal  colour,  vascularity,  and  size. 
The  cut  surface  presents  numerous  glistening  points,  due  to  the 
altered  Malpighian  capillaries.  In  some  cases,  minute  yellow 
fat-granulations  are  scattered  through  the  cortex.  This  is  the 
large,  smooth,  lardaceous  kidney  ;  and  one  of  its  most  remark- 
able and  distinctive  features  is,  that  in  the  majority  of  cases 
it  is  associated  with  an  analogous  condition  of  the  liver  or 
spleen,  or  of  both.  In  a  certain  proportion  of  cases,  a  stage 
of  atrophy  follows  upon  that  of  enlargement;  the  cortical 
substance  wastes,  and  coarse  granulations  appear  on  the 
surface.  This  is  the  'contracted'  or  'granular  lardaceous 
kidney.' 
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Before  entering  upon  a  minute  doscription  of  the  kidneys, 
it  will  be  well  to  give  a  brief  history  of  the  disease  and  of  the 
speculative  doctrines  to  which  it  has  given  rise.  Two  theories 
regarding  this  disease  I  believe  to  be  erroneous.  The  one 
theory  assumes  that  the  blood-vessels  are  the  primary  seat  of 
the  degenerative  changes,  and  the  other  that  the  morbid 
deposit  is  of  the  nature  of  starch  or  vegetable  cellulose ;  and 
in  accordance  with  the  latter  theory  the  disease  has  been 
called  'amyloid  degeneration.'  I  shall  presently  show  you 
that  the  first  theory  is  erroneous;  and  the  second  is  now 
universally  admitted  to  be  so.  The  term  '  amyloid  '  was  sug- 
gested by  a  supposed  chemical  resemblance  between  the  mor- 
bid deposit  and  vegetable  cellulose  or  starch,  as  shown  by 
the  staining  with  a  solution  of  iodine;  but  careful  analyses 
by  various  competent  chemists  have  shown  that  the  material 
has  essentially  the  same  composition  as  the  protein  compounds, 
and  that  it  is  of  an  albuminous  or  fibrinous  nature. 

It  is  very  desirable  that  the  term  amyloid,  which  is  based 
upon  an  erroneous  chemical  theory,  should  be  discontinued, 
and  that  the  term  '  lardaceous,'  recommended  by  a  Committee 
of  the  Pathological  Society,1  should  be  adopted.  The  term 
lardaceous  means  no  more  than  that  the  disease  has  the 
appearance  of  bacon-fat  (lardum,  the  fat  of  bacon) ;  as  the 
term  '  waxy '  is  based  upon  its  resemblance  to  wax.  These 
names,  thus  understood,  imply  no  theory  as  to  the  chemical 
composition  of  the  morbid  product,  and  are,  therefore,  not 
misleading,  as  the  term  amyloid  unquestionably  is. 

Clinical  Histoi-y  and  Symptoms. — The  clinical  history  of 
this  disease  has  been  carefully  investigated,  and  we  are  in- 
debted to  Dr.  Grainger  Stewart  for  insisting  upon  the  fact 
that  a  copious  flow  of  urine,  of  pale  colour  and  of  low  specific 
gravity,  is  one  of  the  earliest  and  most  constant  symptoms  of 
this  form  of  degeneration.  The  urine  at  first  may  contain 
no  albumen;  but  gradually  it  becomes  albuminous  and  often 
copiously  albuminous.  When  a  patient,  whose  strength  has 
been  reduced  by  a  protracted  and  exhausting  disease,  begins 
to  pass  urine  in  large  amount  and  of  low  density,  so  that  his 
nights  are  disturbed  by  frequent  calls  to  empty  the  bladder 

1  Pathological  Transactions,  vol.  xxii.  p.  1. 
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and  to  quench  his  thirst,  we  may  anticipate  that  his  kidneys 
are  about  to  undergo  the  degenerative  changes  which  we  are 
now  discussing.  In  the  absence  of  sugar  and  albumen,  it 
may  for  a  time  be  a  question  whether  the  disease  is  diabetes 
insipidus.  The  appearance  of  albumen  points  at  once  to 
renal  degeneration.  The  amount  of  urine  secreted  daily 
usually  ranges  from  50  to  100  ounces  or  more.  The  colour 
is  pale,  and  the  specific  gravity  varies  from  1005  to  1015. 
The  urine  may  be  clear  and  deposit  no  sediment,  so  that  for 
days  and  even  weeks  together  no  tube-casts  are  visible ;  and, 
in  the  earliest  stages  of  the  disease,  tube-casts  are  never 
numerous.  In  most  cases,  however,  a  light  cloud  collects  at 
the  bottom  of  the  conical  glass,  and  in  this  cloud  we  may  find 
some  small  hyaline  casts,  some  casts  finely  granular,  and 
occasionally  some  hyaline  casts  containing  oil,  either  in  scat- 
tered globules  or  in  cells.  In  the  advanced  stage  of  the  dis- 
ease, when  atrophy  and  contraction  of  the  kidney  are  in 
progress,  the  sediment  in  the  urine  may  be  copious  and 
dense  ;  and  it  will  be  found  to  contain  numerous  large-sized 
granular  and  hyaline  casts,  exactly  similar  to  those  which  I 
described  as  occurring  when  the  large  white  kidney  has  reached 
the  thud  stage,  and  is  undergoing  atrophy  and  contraction.1 
As  the  disease  makes  progress  the  patient's  weakness  increases ; 
his  breath  is  short  on  exertion ;  his  countenance  is  pallid  or 
sallow;  the  feet,  ankles,  and  legs  become  cedematous.  In 
many  cases  the  liver  and  the  spleen  are  seen  and  felt  to  be 
more  or  less  enlarged,  and  the  abdomen  is  sometimes  much 
distended  by  fluid.  The  disease  often  has  a  very  chronic 
course,  extending  over  a  period  of  many  months  or  even  years. 
There  may  sometimes  be  a  temporary  amendment ;  but  in  the 
majority  of  cases  the  symptoms  gradually  become  worse,  until 
at  length  the  patient  sinks,  either  from  the  direct  effects  of 
the  renal  disease,  or  from  one  or  other  of  the  associated 
maladies. 

The  immediate  cause  of  death  may  be  dropsical  effusion 
within  the  chest— in  the  pleura  or  pericardium,  or  in  both.  In 
other  cases  the  patient  dies  exhausted  by  diarrhoea,  with  or 
without  vomiting— the  result,  probably,  of  blood-deterioration 

1  See  ante,  figs.  33,  34,  and  35,  pp.  722,  723. 
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and  the  elimination  of  morbid  materials  through  the  mucous 
membrane  of  the  alimentary  canal.  In  some  instances  the 
immediate  cause  of  death  is  an  attack  of  convulsions  or  coma. 
Cerebral  symptoms  of  uraemic  origin  are,  however,  less  fre- 
quent results  of  this  than  of  other  forms  of  chronic  Bright's 
disease.  The  retina  is  rarely  if  ever  affected.  Inflammatory 
complications  are  of  common  occurrence.  Of  these,  pneu- 
monia is  the  most  frequent ;  next  to  this,  inflammation  of  the 
serous  membranes,  especially  of  the  pleura.  The  pericardium 
and  the  peritoneum  are  more  rarely  the  seat  of  inflammation. 

In  many  cases  death  results,  not  from  the  direct  conse- 
quences of  the  renal  degeneration,  but  from  some  associated 
constitutional  disease  or  cachexia.  Thus  phthisis,  or  protracted 
suppuration,  with  or  without  disease  of  the  bones  or  joints,  or 
some  form  of  constitutional  syphilis,  may  be  the  immediate 
cause  of  death. 

In  the  advanced  stages  of  the  disease  there  is  extreme 
anaemia  and  pallor  of  the  skin ;  the  blood  contains  much  less 
than  its  due  proportion  of  haemoglobin  and  albumen,  and  in 
some  cases  an  excess  of  urea. 

Haemorrhage  from  one  or  more  mucous  membranes,  more 
especially  from  that  of  the  nose,  is  an  occasional  occurrence 
in  the  advanced  stages  of  the  disease. 

The  Minute  Anatomy  and  Pathology  of  the  Lardaceous 
Kidney. — Most  recent  writers  on  renal  pathology  accept  the 
theory  which  assumes  that  the  first  pathological  change  con- 
sists in  thickening  and  degeneration  of  the  walls  of  the  minute 
arteries  and  Malpighian  capillaries.  In  consequence  of  this 
degeneration,  we  are  told,  albuminous  and  fibrinous  materials 
transude  through  the  walls  of  the  vessels,  and  infiltrate  the 
tissues  of  the  kidney;  and  this  is  supposed  to  explain  the 
structural  changes  in  the  gland.  It  has  also  been  suggested 
that  the  copious  secretion  of  urine  in  the  early  stage  of  the 
disease  is  a  result  and  an  indication  of  paralysis  and  dilatation 
of  the  minute  renal  arteries  consequent  on  degeneration  of 
their  walls.  I  find  this  theory  inconsistent  with  anatomical 
facts,  and  therefore  I  reject  it  entirely.  For  a  number  of 
years  I  have  most  carefully  studied  the  condition  of  the  renal 
blood-vessels  in  all  forms  and  stages  of  Bright's  disease.  My 
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discovery  of  hypertrophy  of  the  muscular  walls  of  the  arteries 
was  published  in  the  year  1850, 1  some  years  before  the  publi- 
cation of  Virchow's  theory  of  amyloid  degeneration.  I  soon 
learnt  to  distinguish  muscular  hypertrophy  from  lardaceous 
and  fatty  degeneration  of  the  arterial  walls ;  and  I  have  care- 
fully noted  the  microscopic  appearances  in  a  large  number  of 
diseased  kidneys.  The  result  is  that,  while  I  have  not  met 
with  a  single  case  in  which  thickening  of  the  renal  blood- 
vessels, in  any  form,  was  unassociated  with  extensive  changes 
in  the  secreting  tissue  of  the  kidney,  I  have  examined  many 
kidneys  in  an  advanced  stage  of  lardaceous  disease  with  only 
incipient  degeneration  of  the  blood-vessels.  For  example,  I 
have  before  referred  to  one  case  in  which  the  two  kidneys 
weighed  twenty-eight  ounces.  The  patient  at  the  time  of  his 
death  was  twenty-one  years  of  age.  Since  the  age  of  three  he 
had  suffered  from  disease  of  the  hip,  with  purulent  discharge 
from  several  openings  about  the  joint.  For  ten  or  eleven 
years  there  had  been  more  or  less  dropsy,  and  for  several 
months  the  dropsy  had  been  general.  The  clinical  history, 
the  character  of  the  urine,  and  the  appearance  of  the  kidneys 
were  those  of  a  typical  case  of  lardaceous  degeneration  of  the 
kidney;  yet  the  Malpighian  capillaries  and  the  arteries  in 
these  greatly  enlarged,  pale,  and  wax-like  kidneys,  after  the 
long  duration  of  the  symptoms,  were  only  moderately  thick- 
ened. The  gland  had  increased  to  nearly  three  times  its 
normal  weight,  while  the  vascular  changes  were  in  an  incipient 
stage.  The  increased  size  of  the  gland  was  not  such  as  could  be 
explained  by  a  mere  infiltration  of  fibrinous  material ;  but  the 
enlargement  was  the  result  mainly  of  an  actual  hypertrophy 
of  the  glandular  tissue,  analogous  to  that  which  I  described 
in  the  previous  section  as  occurring  in  cases  of  the  large  white 
kidney.  Most  of  the  tubes  were  enlarged,  and  their  epithe- 
lium was  opaque  from  '  cloudy  swelling.'  In  some,  the  cells 
were  in  a  state  of  fatty  degeneration ;  and  some  tubes  contained 
fibrinous  coagula,  precisely  similar  to  the  large  hyaline  casts 
which  had  appeared  in  the  urine  during  life.  In  some  cases, 
more  especially  when  the  disease  has  passed  into  the  stage  of 
atrophy  and  contraction,  the  gland-cells  have  undergone  more 

1  Mcd.-Chir.  Trans.,  vol.  xxxiii. 
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general  and  extensive  degeneration.  Numerous  small  yellow 
spots  visible  by  the  naked  eye,  when  present,  indicate  the 
situation  of  tubes  whose  contents  have  undergone  fatty 
degeneration 1 ;  while  other  tubes  are  filled  with  unorganised 
fibrine,  which  may  sometimes  be  squeezed  out  of  them  in  the 
form  of  large  hyaline  casts.  The  basement  membrane,  both 
in  the  cortex  and  in  the  cones,  sometimes  appears  thickened 


Fig.  38—  Malpighian  Capillaries,  with  Opaque  Glistening  Wax-like  Wj lls. 
The  capsule  somewhat  thickened.  —  x 200. 

and  hyaline;  and  occasionally  the  tubular  structure  is  ren- 
dered indistinct,  by  an  unorganised  intertubular  effusion.  The 
Malpighian  capillaries  are  thickened,  opaque,  glistening,  and 
wax-like  (fig.  38).  Some  of  the  afferent  arteries  appear  quite 
normal,  others  are  thickened  by  muscular  hypertrophy ;  but 
the  greater  number  appear  thick,  more  or  less  homogeneous, 
and  wax-like ;  their  muscular  structure  being  concealed  appa- 
rently by  an  interstitial  fibrinous  infiltration  (see  fig.  39). 


Fig.  39.— A  Eenal  Aiitehy  with  Laedaceous  Infiltration  of  its  Walls.— x  200. 

The  straight  arteries  in  the  cones  sometimes  present  the  same 
appearance  of  wax-like  degeneration.  If  we  now  add  to  the 
specimen  a  drop  or  two  of  diluted  liquor  potassae  (one  part  of 
solution  of  potash,  P.B.,  in  ten  of  water),  the  walls  of  the  waxy 
vessels  are  rendered  transparent ;  so  that  the  red  blood-cor- 
puscles become  visible  through  the  thickened  Malpighian 
capillaries,  and  the  muscular  fibres  of  the  minute  arteries  are 

1  Sec  ante,  fig.  3G,  p.  72G. 
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rendered  quite  distinct.  The  weak  alkali  has  a  solvent  action 
upon  the  infiltrated  fibrinous  material,  and  thus  to  some  extent 
brings  into  view  the  normal  structure  of  the  arterial  walls. 
The  canals  of  the  afferent  arteries  may  sometimes  be  seen 
irregularly  dilated.  In  some  of  the  arterial  canals  a  collection 
of  oil-globules  shows  that  the  circulation  has  ceased,  some  time 
before  death  (fig.  40) .  Oil-globules  may  often  be  seen  in  the 
canals  and  in  the  walls  of  the  Malpighian  capillaries — less 
frequently  within  the  intertubular  capillaries.  I  have  never 
seen  thickening  of  the  walls  of  the  intertubular  capillaries. 
Thickening  of  the  basement-membrane  often  gives  an  appear- 
ance of  intertubular  thickening.   When  fatty  granulations  are 


PiO.  40.— A  BbnAL  Abtebt,  with  Laudaceous  Tnfjltkation  of  its  Walls 
and  Collections  of  Oil-globules  m  the  Canal,  which  is  somewhat 

IRREGULARLY  DILATED.—  X  200. 


visible  to  the  naked  eye,  their  microscopic  appearances  are 
identical  with  those  which  I  have  before  described  in  the 
granular  fat  kidney. 

In  the  previous  section  I  have  shown  that  the  Malpighian 
capillaries  and  the  walls  of  the  minute  arteries  in  some  large 
white  kidneys  are  thickened,  homogeneous,  and  wax-like.  The 
vessels  in  these  cases  have  undergone  precisely  the  same, 
change  as  those  in  the  lardaceous  kidney.  In  fact,  the  large 
white  kidney,  which  is  found  associated  with  chronic  albu- 
minuria, following  upon  acute  Bright's  disease,  and  the  larda  - 
ceous kidney,  which  occurs  in  connection  with  chronic  cachexia, 
1 1 ave  many  points  of  contact  and  relationship;  and  the  two 
forms  of  disease  merge  into  each  other  by  imperceptible 
gradations.  Chronic  albuminuria  is  generally  admitted  to  be 
one  of  the  causes  of  lardaceous  degeneration  of  the  kidney. 
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All  writers  on  the  lardaceous  kidney  agree  in  stating  that 
the  primary  cause  of  the  renal  degeneration  is  a  morbid  con- 
dition of  the  blood.  In  this  opinion  I  concur ;  and  I  believe 
that  some  morbid  material  in  the  blood,  acting  upon  the 
secreting  tissues  of  the  kidney,  is  the  cause  of  the  copious 
secretion  of  urine  in  the  earlier  stages  of  the  disease,  and  of 
the  glandular  hypertrophy  which  gradually  supervenes  during 
the  progress  of  the  malady.  It  is  probable  that  the  unknown 
morbid  material  in  the  blood  has  a  diuretic  influence  upon 
the  kidney,  analogous  to  that  which  grape-sugar  is  known  to 
have  in  cases  of  saccharine  diabetes.  We  do  not  attempt  to 
explain  the  diabetic  urinary  flux  by  the  anatomical  condition 
of  the  kidney ;  neither  can  we  thus  explain  the  copious 
secretion  of  urine  which  precedes  lardaceous  degeneration.  I 
say  precedes  the  degeneration  ;  for  my  observations  have  con- 
vinced me  that,  while  in  the  earlier  stages  of  the  disease  the 
arterial  walls  are  quite  normal,  at  a  later  period  they  may 
become  hypertrophied  ;  and  later  still,  either  with  or  without 
previous  hypertrophy,  they  become  infiltrated  with  fibrinous 
material,  and  assume  the  homogeneous  waxy  appearance. 
The  Malpighian  capillaries  in  every  case  of  albuminuria  have 
a  more  or  less  abnormal  appearance.  I  have  shown  in 
section  iv.  that,  after  death  from  acute  Bright's  disease,  the 
walls  of  the  Malpighian  capillaries  are  opaque  and  granular. 
In  all  cases  of  chronic  albuminuria,  these  capillaries  are 
thickened  ;  and,  when  the  transudation  of  albumen  has  been 
copious  and  long  continued,  the  capillary  walls  always  assume 
an  opaque,  glistening  wax-like  appearance.  The  state  of  the 
Malpighian  capillaries  in  the  large  white  kidney  is  not  dis- 
tinguishable from  that  of  the  same  vessels  in  the  lardaceous 
kidney,  either  by  microscopic  examination  or  by  any  chemical 
test  with  which  I  am  acquainted.  The  test  which  is  usually 
applied  is  a  weak  solution  of  iodine.  The  thickened  arteries 
and  Malpighian  capillaries  take  the  reddish-brown  stain  much 
more  deeply  than  the  other  tissues  ;  and  the  stained  vessels 
consequently  stand  out  in  strong  contrast  with  the  pale,  waxy, 
glandular  structure.  This  iodine  test,  applied  to  the  large 
white  smooth  kidney,  often  stains  the  vessels  as  deeply  as 
when  applied  to  the  lardaceous  kidney,  and  thus  affords  addi- 
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fcional  evidence  of  the  close  relationship  between  the  two  forms 
of  disease.  I  cannot  but  think  that  too  much  importance  has 
been  attached  to  the  iodine  test,  while  too  little  attention  has 
been  given  to  the  minute  structural  changes  in  the  kidney, 
and  their  physiological  interpretation. 

Dr.  Dickinson  attributes  so  much  influence  to  suppuration 
as  causative  of  lardaceous  degeneration,  that  he  proposed  to 
call  the  disease  '  depurative,'  using  the  word  in  a  sense 
different  from  that  in  which  it  is  commonly  understood. 
Analyses  of  the  morbid  material,  especially  in  the  liver,  have 
led  him  to  the  conclusion  that  it  consists  of  partially  de- 
alkalised  fibrine.  He  supposes  that  copious  suppuration,  by 
lessening  the  albumen  and  alkalies  in  the  blood,  causes  a 
deposit  of  dealkalised  fibrine  in  various  tissues  and  organs.  It 
seems  not  improbable  that  the  diminished  alkalescence  of  the 
waxy  liver  may  be  explained  by  the  comparatively  small  pro- 
portion of  alkaline  blood  which  it  contains.  The  liver-cells 
are  infiltrated  with,  and  in  part  replaced  by,  fibrinous  mate- 
rial ;  while  the  vessels  are  compressed  and  anaemic.  There  is 
no  apparent  difference  between  the  fibrinous  exudation  within 
the  tubes  of  a  lardaceous  kidney  and  that  which  is  found  in 
the  tubes  of  a  large  white  kidney,  the  result  of  acute  Bright' s 
disease  passing  into  a  chronic  form.  Our  knowledge  of 
animal  chemistry  is  as  yet  too  elementary  to  enable  us  to  give 
a  chemical  explanation  of  pathological  changes  so  complex 
as  those  which  we  are  now  discussing ;  and,  although  the 
lardaceous  disease  is  very  frequently  associated  with  suppura- 
tion, yet  this  is  far  from  being  constant.  The  renal  degene- 
ration occurs  in  only  a  small  proportion  of  cases  in  which  there 
has  been  profuse  and  protracted  suppuration ;  and,  on  the 
other  hand,  the  lardaceous  form  of  renal  degeneration  not 
unfrequently  occurs  unassociated  with  a  history  of  purulent 
discharges.  Dr.  Grainger  Stewart  states  that  in  only  six  out 
of  eighteen  cases  which  he  had  himself  carefully  investigated, 
was  there  a  history  of  suppuration.  Obviously  there  is  not 
that  constant  and  close  relationship  between  suppuration  and 
lardaceous  degeneration  which  justifies  the  application  of  the 
ambiguous  term  '  depurative  '  to  this  form  of  renal  disease ; 
and  in  the  second  edition  of  his  work,  Dr.  Dickinson  adopts  the 
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term  '  lardaceous.'  It  is  probable  that  the  deterioration  of 
blood  which  results  from  long-continued  profuse  suppuration 
is  due  rather  to  the  drain  of  albumen  than  to  the  loss  of  alka- 
line salts;  and  so  it  is  intelligible  that  chronic  suppuration 
and  chronic  albuminuria  may  bring  about  a  similar  condition 
of  cachexia  and  malnutrition. 

Hypertrophy  of  the  heart,  unassociated  with  disease  of  the 
valves  or  of  the  large  arteries,  rarely  occurs,  except  in  the  cases 
which  have  passed  on  into  the  stage  of  atrophy.  In  explana- 
tion of  this,  we  have  to  take  into  consideration  the  fact  that 
the  walls  of  the  minute  arteries  in  various  tissues  and  organs 
usually  undergo  degenerative  changes,  whereby  then  con- 
tractile power  is  impaired.  The  degeneration  of  the  blood- 
vessels is  of  common  occurrence  in  the  mucous  membrane  of 
the  intestines,  and  the  change  is  rendered  conspicuous  by  the 
iodine  test.  The  absence  of  abnormal  contraction  in  the 
terminal  arteries  explains  the  absence  of  the  cardiac  hyper- 
trophy which  ordinarily  results  from  long-continued  and 
excessive  arterial  resistance. 

Diagnosis. — You  will  probably  have  inferred,  from  what  I 
have  said  of  the  close  relationship  between  the  '  large  white 
kidney  '  and  the  '  lardaceous  kidney/  that  it  is  often  difficult  to 
distinguish  one  from  the  other,  and  that  the  distinction  has 
but  little  practical  value.    Even  when  you  have  the  diseased 
organ  before  you,  you  may  sometimes  be  in  doubt  whether 
to  call  it  simply  a  'large  white  kidney,'  or  to  designate  it 
'  lardaceous.'    Obviously,  then,  it  must  sometimes  be  impos- 
sible to  make  the  distinction  during  the  lifetime  of  the  patient. 
When  there  has  been  a  copious  secretion  of  urine,  which  for 
a  time  was  free  from  albumen,  but  later  has  become  copiously 
albuminous;  when  a  copious  secretion  of  pale  albuminous 
urine,  of  low  specific  gravity,  is  associated  with  more  or  less 
general  dropsy ;  when  these  symptoms  have  come  on  gradually 
and  insidiously  in  a  subject  who  has  been  suffering  from  an  ex- 
hausting disease  such  as  phthisis,  disease  of  the  bones  or  joints, 
or  cachexia  resulting  from  cancer  or  constitutional  syphilis, 
we  may  expect  to  find  lardaceous  degeneration.    The  proba- 
bility of  this  will  be  much  increased  if  the  liver  or  Bpleen,  or 
both  these  organs,  be  found  enlarged  and  indurated.  A  larda- 
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ceous  kidney  may  sometimes  attain  a  sufficient  size  to  be 
palpable  in  the  lumbar  region.  The  tube-casts,  when  present, 
are  essentially  the  same  in  the  two  forms  of  disease ;  and  in 
particular  the  large  hyaline  and  granular  casts  (figs.  34  and 
35,  p.  723),  which  appear  in  the  advanced  stages  of  both 
classes  of  cases,  indicate  that  atrophic  changes  are  in  pro- 
gress, while  the  amount  of  sediment  having  these  microscopic 
characters  indicates  the  rate  at  which  the  destructive  changes 
are  proceeding. 

Prognosis. — Although  the  history  of  this  form  of  disease 
not  unfrequently  extends  over  a  period  of  several  years,  as  in 
the  case  to  which  I  just  now  referred,  yet  the  prognosis  is, 
as  a  rule,  very  unfavourable — for  the  obvious  reason,  that 
not  only  is  the  renal  disease  often  associated  with  serious' 
structural  change  in  other  organs,  but,  resulting  as  it  does, 
from  a  grave  constitutional  cachexia,  its  causes  are  continu- 
ally operating,  and,  as  a  rule,  they  are  but  little  amenable  to 
treatment.  There  may  be  occasional  pauses  in  the  progress  of 
the  disease,  and  even  periods  of  temporary  amendment,  but 
the  usual  course  of  the  malady  is  one  of  steady  progress 
towards  a  fatal  termination.    The  end  is  often  hastened  by 
an  exhausting  diarrhoea,  by  a  copious  dropsical  or  inflam- 
matory effusion  into  the  chest  or  abdomen,  or  by  inflam- 
mation and  sloughing  of  the  dropsical  legs. 

Hematuria  in  Chronic  Bright's  Disease. — In  conclusion,  I 
wish  to  direct  your  attention  to  a  possible  source  of  fallacy 
resulting  from  the  occasional  appearance  of  blood-tinged  urine 
in  the  advanced  stage  of  this  and  of  other  forms  of  chronic 
Bright's  disease.  Dark-coloured,  smoky,  more  or  less  blood- 
coloured  urine,  is  of  frequent  occurrence  in  cases  of  acute 
Bright's  disease ;  it  is  rare  in  the  advanced  stages  of  any  of 
the  three  forms  of  chronic  disease  which  I  have  described,  but 
it  does  occasionally  happen;  and  the  appearance  of  hema- 
turia might  possibly  mislead  you  in  your  estimate  of  the 
stage  and  gravity  of  the  renal  disease. 

During  the  progress  of  the  various  forms  of  chronic  Bright's. 
disease,  the  walls  of  the  Malpighian  capillaries  become  thick- 
ened, and  therefore  probably  less  liable  to  be  ruptured.  In 
many  cases,  too,  the  muscular  walls  of  the  minute  arteries 
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are  more  or  less  hypertrophied ;  and  the  effect  of  this  is  to 
lessen  the  pressure  upon  the  Malpighian  capillaries,  and  the 
risk  of  their  rupture.    This  appears  to  be  the  explanation  of 
the  undoubted  fact  that  the  pale  urine  of  low  specific  gravity 
which  is  secreted  by  kidneys  in  an  advanced  stage  of  degene- 
ration, is  rarely  tinged  with  blood.    This  rule,  however,  is 
not  without  exceptions.    In  the  advanced  stage  of  all  forms 
of  chronic  Bright's  disease,  the  blood  becomes  much  deterio- 
rated— partly,  as  we  have  seen,  by  the  loss  of  its  normal 
constituents,  partly  by  the  retention  of  urinary  impurities. 
In  some  tissues,  too,  the  minute  arteries  and  capillaries  may 
undergo  degenerative  changes  which  increase  their  liability  to 
rupture.    There  is  consequently  a  tendency  to  haemorrhage 
from  various  mucous  surfaces — from  the  nose,  the  lungs,  the 
stomach  and  intestines,  from  the  uterus,  and  sometimes  from 
the  mucous  membrane  of  the  bladder  and  the  pelvis  of  the 
kidney.    Haemorrhage  from  the  bladder,  or  from  the  pelvis  of 
the  kidney,  may  give  the  urine  the  dark  colour  and  the  blood- 
tinged  appearance  which  it  often  has  in  cases  of  acute  Bright's 
disease,  when  blood  escapes  from  the  substance  of  the  kidney. 
You  may  come  to  a  right  judgment  in  these  cases  by  a  careful 
consideration  of  the  past  history,  together  with  a  close  inspec- 
tion of  the  urine.    You  will  probably  find  that  there  are  no 
blood-casts  of  the  tubes,  as  there  usually  are  when  the  sub- 
stance of  the  kidney  is  the  source  of  the  bleeding.    You  may 
find  some  of  those  forms  of  tube-cast  which  point  to  the 
existence  of  chronic  rather  than  recent  acute  disease:  for 
instance,  oily  casts  or  large  granular  and  large  hyaline  casts 
(figs.  33,  34,  and  35,  pp.  722,  723).  •  You  may  also  find  that 
the  urine,  when,  after  standing  for  a  time,  it  has  deposited  the 
blood,  presents  the  pale  colour  which  is  indicative  of  chronic 
disease  in  an  advanced  stage. 

Many  years  ago  my  friend  Mr.  James  Salter  sent  me  the 
notes  of  a  case  of  purpura  in  which  there  had  been  profuse 
hematuria.  The  kidneys  had  been  the  seat  of  chronic  Bright's 
disease  ;  they  were  enlarged,  anaemic,  and  had  some  cysts  on 
their  surface.  The  mucous  membrane  of  the  calyces,  in- 
fundibula,  and  pelvis,  was  intensely  congested  and  chocolai.  - 
coloured  with  ecchymosis.    There  was  a  striking  contrast  and 


■sec.  viii.]  ALBUMINURIA  WITHOUT  BRIGHT S  DISEASE  749 

a  sharp  line  of  demarcation  between  the  pale  marnilla3  and 
the  dark  ecchymosed  calyces.  It  is  probable  that  the  absence 
of  hemorrhage  into  the  substance  of  the  kidney  was  due 
to  the  fact  that  the  walls  of  the  minute  arteries  and  those  of 
the  Malpighian  capillaries  had  become  thickened  during  the 
progress  of  the  chronic  degeneration  of  the  kidney  which  had 
long  preceded  the  appearance  of  the  purpura.  This  case 
affords  a  good  illustration  of  the  fact  that  hematuria,  the 
result  of  blood-deterioration,  may  have  its  source  in  the  pelvis, 
and  not  in  the  substance  of  the  kidney.  A  microscopic  ex- 
amination of  this  patient's  urine  had  discovered  no  tube- 
casts.  None  of  the  blood  had  been  moulded  within  the 
uriniferous  tubes,  because  none  had  escaped  from  the  Mal- 
pighian capillaries. 


SECTION  VIII. 

ALBUMINURIA  NOT  ASSOCIATED  WITH  BRIGHT'S  DISEASE. 

Albuminuria  not  associated  with  what  is  commonly  understood  as  Bright's 
Disease— 1.  Passive  Congestion  of  the  Kidney  with  Albuminuria,  the  Eesult 
of  Impeded  Venous  Circulation  —  2.  Albuminuria  and  Hematuria  from 
Embolic  Infarctions  in  the  Kidney  —  3.  Puerperal  Albuminuria  —  Four 
Classes  of  Cases  —  4.  Atrophy  and  Suppurative  Inflammation  of  the 
Kidney  from  Eetention  of  Urine  —  Symptoms  and  Diagnosis  —  5.  Acute 
Cystitis  resembling  acute  Bright's  Disease — Symptoms  and  Diagnosis. 

Before  I  go  on  to  discuss  the  treatment  of  Bright's  disease, 
I  wish  to  direct  your  attention  to  certain  cases  of  albuminuria 
resulting  from  various  causes,  but  not  associated  with  what  is 
commonly  understood  as  Bright's  disease.  My  object  in  re- 
ferring to  these  cases  now,  is  to  give  you  some  hints  which 
may  assist  you  to  distinguish  them  from  each  other  and 
from  cases  of  actual  Bright's  disease. 

I.  Passive  Congestion  of  the  Kidney  with  Albuminuria,  the 
Result  of  Impeded  Venous  Circulation. — There  is  a  class  of 
cases  in  which  albuminuria  results  from  passive  congestion  of 
the  kidney  consequent  on  some  impediment  to  the  return  of 
blood  through  the  systemic  veins.  The  causes  of  this  impedi- 
ment are  diverse.    Valvular  disease  of  the  heart  is  one  of  the 
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most  frequent  of  them.    Degeneration  and  consequent  weak- 
ness of  the  muscular  walls  of  the  heart  is  a  not  uncommon 
cause.    The  impediment  may  originate  in  the  lungs,  as  a 
result  of  emphysema  with  bronchitis,  of  extensive  pneumonic 
consolidation,  or  of  compression  of  one  or  both  lungs  by  a 
copious  liquid  effusion  into  the  pleura.    Again,  a  dropsical 
effusion  in  the  cavity  of  the  peritoneum,  the  result  of  cirrhosis 
or  other  obstructive  disease  of  the  liver,  may  so  compress  the 
vena  cava  and  impede  the  return  of  venous  blood,  as  to  cause 
passive  renal  congestion  and  albuminuria.    In  the  advanced 
stages  of  pregnancy,  the  pressure  of  the  uterus  on  the  veins 
may  cause  passive  congestion  of  the  kidney  and  albuminuria  ; 
but  I  shall  presently  refer  more  particularly  to  albuminuria  in 
connection  with  pregnancy.    In  general,  the  diagnosis  of  each 
of  these  causes  of  impeded  circulation  is  not  difficult.  Then, 
as  to  the  effect  upon  the  urine  and  the  kidney :  the  urine 
becomes  scanty,  in  proportion  to  the  degree  of  venous  conges- 
tion and  the  consequent  tardiness  of  the  blood-stream  through 
the  kidney.    The  secretion  is  usually  high-coloured,  of  high 
specific  gravity,  often  turbid  with  urates,  and  more  or  less 
impregnated  with  albumen. 

The  mechanism  of  albuminuria,  consequent  on  the  passive 
engorgement  of  the  kidney  which  results  from  an  impeded 
return  of  blood  through  the  veins,  may  be  illustrated  by  refer- 
ence to  fig.  6  (p.  627).  When,  in  consequence  of  an  obstruction 
at  the  heart,  the  systemic  veins  become  overfull,  the  distension 
of  the  renal  vein,  acting  backwards  through  the  intertubular 
capillaries,  causes  engorgement  of  the  Malpighian  capillaries, 
and  a  consequent  transudation  of  serum  through  their  walls. 
This  serous  transudation,  mingling  with  the  urine,  renders  it 
albuminous.    Small  hyaline  and  granular  casts  may  be  seen 
when  the  turbid  urine  has  been  cleared  by  warmth  or  by  dilu- 
tion with  water,  so  as  to  keep  the  urates  in  solution.  The 
Malpighian  capillaries  are  sometimes  ruptured  by  over-dis- 
tension ;  the  urine  is  then  blood-tinged,  and  blood-casts  are 
visible.    The  secondary  character  of  the  renal  complication  is 
usually  apparent  from  the  history  of  these  cases;  and  the 
diagnosis  may  sometimes  be  confirmed  by  the  fact  that,  when 
the  circulation  has  been  relieved  by  rest  in  bed,  by  hydra- 
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gogues,  by  puncturing  the  legs,  or  by  tapping  the  abdomen, 
the  albumen  disappears  from  the  urine;  to  return,  perhaps, 
when  the  circulation  again  becomes  more  embarrassed  within 
the  chest,  or  by  the  reaccum  illation  of  liquid  in  the  peri- 
toneum. I  have  seen  this  happen  again  and  again  during 
the  progress  of  the  same  case. 

The  first  effect  of  passive  congestion  upon  the  kidney  is  to 
cause  more  or  less  enlargement  with  some  induration  of  the 
gland.  The  ultimate  result  of  long-continued  congestion  is 
atrophy  and  contraction ;  the  surface  of  the  kidney  becoming 
uneven  and  finely  granular,  as  the  wasting  process  goes  on. 
The  explanation  of  the  phenomena  is  not  difficult.  For  the 
due  performance  of  its  secretory  function,  and  for  the  main- 
tenance of  its  nutrition,  it  is  essential  that  the  blood  move 
freely  through  the  gland.  An  impeded  return  of  blood  through 
the  veins  involves  as  a  necessary  consequence  a  partial  blood 
stasis,  and,  as  a  result  of  this,  a  scanty  secretion  of  urine, 
with  impaired  nutrition  and  atrophy  of  the  gland.  On  micro- 
scopic examination  of  the  kidneys,  some  of  the  tubes  may  be 
seen  to  be  opaque  with  disintegrated  epithelium  and  fibrine, 
some  denuded,  and  in  various  stages  of  atrophy  and  con- 
traction. When  atrophy  of  the  kidney  has  been  a  result  of 
passive  congestion  consequent  on  a  mechanical  hindrance  to 
the  circulation,  I  have  never  found  the  walls  of  the  minute 
renal  arteries  hypertrophied. 

II.  Albuminuria  and  Hematuria  from  Embolism  in  the 
Minute  Blood-vessels  of  the  Kidney. — There'  is  yet  another 
mode  in  which  valvular  disease  of  the  heart  may,  for  a  time, 
render  the  urine  albuminous  and  even  bloody.  You  are 
aware  that,  when  one  of  the  valves  of  the  heart  has  its  sur- 
face roughened  by  inflammation  or  by  senile  degenerative 
changes,  a  very  common  result  is  a  deposit  of  fibrine  upon 
the  roughened  surface ;  and  further,  that  these  fibrinous  de- 
posits, having  no  organic  union  with  the  valve  beneath,  are  very 
liable  to  become  detached  by  the  current  of  blood,  and  then  to 
obstruct  the  vessels  in  any  organ  to  which  they  may  chance 
to  be  conveyed.1  One  result  of  this  mechanical  plugging  of 
blood-vessels  is  the  formation  of  so-called  '  fibrinous  deposits ' 

1  Sec  Chapter  XXXVII.  on  Thrombosis  and  Embolism. 
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or  '  infarctions '  in  the  kidney.  The  portion  of  kidney  which  is 
the  seat  of  recent  obstruction  is  raised  above  the  level  of  the 
surrounding  renal  tissue ;  it  is  firm,  anaemic,  and  of  a  yellowish 
white  colour,  with  an  intensely  red  injected  margin.  The 
older  deposits  are  softer  than  the  surrounding  tissue,  appear 
shrunk  and  depressed,  and  have  not  the  red  margin.  In  a 
still  more  advanced  stage,  the  appearance  of  a  deposit  entirely 
passes  away,  and  a  depressed  cicatrix  is  left. 

On  a  microscopical  examination  of  a  recent  fibrinous  patch, 
the  tubes  in  the  seat  of  the  deposit  appear  opaque  from  con- 
taining fibrinous  coagula.  Some  tubes  contain  oil.  Many  of 
the  intertubular  capillaries  contain  fibrinous  coagula ;  while 
others  contain  oil-globules,  which  are  clustered  in  the  form 
of  rings  surrounding  the  tubes.  Granular  coagula  and  oil- 
globules  may  also  be  seen  in  some  of  the  Malpighian  capil- 
laries and  the  afferent  arteries.  The  coagula  m  the  vessels 
are  more  clearly  seen  after  the  tissues  have  been  rendered 
transparent  by  dilute  acetic  acid.  In  the  red  vascular  zone 
which  surrounds  the  recent  deposit,  the  Malpighian  and  the 
intertubular  capillaries  are  seen  to  be  injected  and  gorged  with 
blood. 

The  probable  explanation  of  the  phenomena  is,  that  a  soft 
fibrinous  mass  from  a  cardiac  valve  is  arrested  in  a  small 
branch  of  a  renal  artery.  The  onward  movement  of  blood 
through  the  Malpighian  and  intertubular  capillaries  to  which 
the  obstructed  artery  leads  is  consequently  arrested,  and  these 
vessels  become  injected  with  blood  from  the  laterally  commu- 
nicating intertubular  capillaries.  The  blood  flowing  in  the 
direction  of  least  resistance  is  driven  in  a  backward  direction 
through  the  intertubular  and  Malpighian  capillaries  towards 
the  cul-de-sac  of  the  obstructed  arterial  branch.  Then  albumen 
and  sometimes  blood  escape  from  the  distended  or  ruptured 
Malpighian  capillaries  into  the  uriniferous  tubes ;  the  urine 
consequently  is  albuminous  and  even  blood-tinged.  In  the 
next  stage,  the  blood  stagnating  in  the  capillaries,  coagulates, 
and  subsequently  the  exudation  into  the  tubes,  the  epithelium 
of  the  tubes,  and  the  fibrinous  coagula  within  the  obstructed 
blood-vessels,  undergo  a  fatty  transformation,  and  all  trace  of 
the  normal  structure  disappears.    The  fatty  matter  at  length 
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becomes  absorbed,  and  a  depressed  cicatrix  remains  on  the 
surface  of  the  kidney.  Two  or  more  pale  fibrinous  patches 
of  different  dates  may  sometimes  be  found  in  the  same  kidney. 
In  some  instances,  the  fatty  matter,  which  results  from 
the  transformation  of  the  tissues  and  the  fibrinous  coagula, 
does  not  become  absorbed,  but  remains  encysted.  This  is  the 
explanation  of  the  cysts  which  are  sometimes  found  filled  with 
a  thick  dark  liquid,  composed  of  oil,  free  and  in  cells,  with 
which,  often,  plates  of  cholesterine  are  mingled. 

The  diagnosis  of  embolism  in  the  renal  vessels  is  usually 
more  or  less  uncertain.  We  may  suspect  the  occurrence, 
when,  with  the  physical  signs  of  aortic  or  mitral  disease, 
without  great  impediment  of  the  general  circulation,  the 
urine  suddenly  becomes  albuminous  or  bloody.  In  some 
cases,  extensive  embolism  in  one  or  both  kidneys  has  been 
attended  with  severe  lumbar  pains,  a  scanty  secretion  of 
urine,  and  vomiting;  but,  when  the  obstructed  portions  of 
kidney  are  small,  there  may  be  no  symptoms  to  indicate  the 
occurrence  of  renal  embolism. 

III.  Puerperal  Albuminuria. — Since  the  time  when  Dr. 
Lever,  in  the  Guy's  Hospital  Reports  (1843),  published  the 
fact  that  puerperal  convulsions  are,  in  a  large  proportion  of 
cases,  associated  with  albuminuria,  the  subject  of  albuminuria 
in  connection  with  pregnancy  has  excited  much  interest. 
Later  observations  have  established  the  essential  accuracy  of 
Dr.  Lever's  observations ;  but  they  have  also  shown  that  the 
connection  between  puerperal  convulsions  and  albuminuria  is 
not  constant.    Convulsions  may  occur  without  albuminuria, 
and,  on  the  other  hand,  albuminuria  in  pregnant  women  may 
be  unassociated  with  convulsions.    The  few  remarks  which  I 
propose  to  address  to  you  on  this  subject  will  have  reference 
mainly  to  the  subject  of  puerperal  albuminuria,  and  only 
incidentally  to  the  association  of  puerperal  convulsions  with 
albuminuria.    I  have  seen  more  or  less  of  a  considerable 
number  of  cases  of  albuminuria  associated  with  pregnancy ; 
and,  looking  over  my  notes  of  these  cases,  I  find  that  they 
arrange  themselves  in  four  classes,  each  having  in  some 
respects  a  different  history  and  pathology. 

1.  Women,  known  to  be  suffering  from  chronic  Bright's 
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disease,  may  become  pregnant,  pass  through  all  the  stages 
of  pregnancy  and  parturition,  and  even  suckle  their  infants, 
without  accident  or  complication.  A  lady  whom  I  saw  some 
years  since  with  my  friend  Dr.  S.  H.  Steel,  of  Abergavenny, 
while  suffering  from  chronic  Bright's  disease  supervening 
upon  an  acute  attack  which  resulted  from  exposure  to  cold, 
twice  became  pregnant,  each  time  had  an  uncomplicated 
labour,  and  gave  birth  to  a  healthy  child  which  she  suckled 
for  about  a  year,  not  only  without  detriment,  but  apparently 
with  benefit  to  her  health.  In  1849  I  first  saw  with  the  late 
Dr.  Tanner  a  woman  who,  during  her  tenth  pregnancy,  had 
general  dropsy  with  albuminuria.  The  labour  was  natural, 
the  child  was  healthy,  and  was  nursed  for  a  time.  After  that, 
while  the  urine  continued  to  be  albuminous,  the  woman  twice 
became  pregnant,  and  had  uncomplicated  labours.  She 
ultimately  died  with  contracted  granular  fat  kidneys.  It  is 
probable  that  the  existence  of  albuminuria  from  any  cause 
increases  the  risk  of  puerperal  convulsions  at  the  time  when, 
to  the  exalted  reflex  excitability  of  the  •  nervous  sj^stem  in  the 
parturient  woman,  there  is  superadded  the  disturbing  element 
of  violent  uterine  and  abdominal  muscular  contraction  ; 
but  cases  like  those  which  I  have  cited  show  that,  when 
there  is  a  free  secretion  of  urine,  with  absence  of  urseniic 
symptoms,  labour  may  be  unattended  with  any  serious  com- 
plication. 

2.  In  a  second  class  of  cases,  during  the  later  months  of 
pregnancy,  there  is  more  or  less  general  oedema,  with  head- 
ache and  other  nervous  symptoms,  not  unfrequently  cul- 
minating in  convulsions,  which  may  recur  again  and  again. 
The  urine  is  scanty,  high-coloured,  often  turbid  with  urates, 
of  high  specific  gravity,  and  contains  a  large  amount  of  albu- 
men. On  microscopic  examination  it  is  found  to  contain 
small  hyaline  casts,  with  a  few  granular  casts,  but  few  or  no 
epithelial  casts.  After  delivery  the  urine  quickly  becomes 
copious,  of  pale  colour,  of  low  specific  gravity,  and  within 
forty-eight  hours  the  albumen  may  have  entirely  disappeared. 
Such  a  case  I  saw  in  the  year  1857  with  Dr.  Greenhalgh  and 
Mr.  Peter  Marshall.  The  most  probable  explanation  of  this 
class  of  cases  is,  that  the  pressure  of  the  gravid  uterus  on  the 
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vena  cava  causes  gradually  increasing  passive  engorgement  of 
the  kidney,  albuminuria,  a  scanty  secretion  of  urine,  dropsy, 
and  at  length  uraemic  convulsions.  The  rapid  disappearance 
of  the  albuminuria  and  the  other  symptoms,  after  the  empty- 
ing of  the  uterus,  is  explicable  on  no  other  theory  than  that  of 
passive  renal  congestion  consequent  on  mechanical  pressure. 
Cases  of  this  class  are  more  common  in  primiparae,  probably 
for  the  reason  that  in  first  pregnancies  the  abdominal  walls 
are  less  yielding;  there  is,  therefore,  greater  tension  and 
greater  pressure  on  the  large  venous  trunks  than  during  sub- 
sequent pregnancies,  when  the  abdominal  walls  are  more 
flaccid. 

3.  There  is  a  third  class  of  cases,  in  which  the  theory  of 
mechanical  pressure  is  not  admissible.  I  allude  to  those  cases 
in  which  albuminuria  comes  on  at  an  early  period  of  preg- 
nancy, before  the  uterus  has  attained  sufficient  size  and  weight 
to  interfere  mechanically  with  the  circulation  through  the 
kidney.  In  these  cases  there  is  sometimes  evidence  of  acute 
desquamative  nephritis.  The  urine  is  not  only  scanty  and 
highly  albuminous,  but  often  blood-tinged,  and  contains 
epithelial  and  blood  casts.  When  albuminuria  sets  in  during 
the  progress  of  pregnancy,  it  is  very  apt  to  lead  on  to  convul- 
sions, to  retinal  haemorrhage  and  albuminuric  retinitis,  with 
serious  defect  of  vision.  The  renal  symptoms  may  gradually 
pass  away  after  delivery ;  if  so,  they  may  or  may  not  return 
with  the  next  pregnancy.  In  other  cases  the  albuminuria  is 
persistent ;  the  urine  is  of  pale  colour,  of  low  specific  gravity, 
and  deposits  small  hyaline  and  granular  casts.  Ultimately, 
uraemic  symptoms  occur ;  and,  after  death,  the  kidneys  are 
found  either  contracted  and  granular,  or  large  and  pale.  A 
painful  case  of  this  kind  I  saw  some  years  since  with  Mr. 
Cadge,  of  Norwich.  The  most  probable  explanation  of  this 
class  of  cases  is  that  which  refers  the  renal  disease  to  some 
previous'  blood-change.  Obviously,  pregnant  women  are  ex- 
posed to  the  ordinary  exciting  causes  of  renal  disease ;  and 
acute  Bright's  disease  originating  during  pregnancy  may 
result  from  exposure  to  cold  and  wet,  from  excessive  eating 
and  drinking,  or  from  some  zymotic  blood-poison.  But,  in 
addition  to  these  more  common  causes  of  albuminuria,  it  is 
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probable  that,  connected  with  the  evolution  of  the  uterus  and 
the  development  and  growth  of  the  foetus,  there  may  some- 
times be  associated  abnormal  blood-changes,  resulting  in  renal 
disease  with  albuminuria.  In  addition  to  other  indications  of 
the  occasional  occurrence  of  morbid  states  of  blood  in  pregnant 
women,  I  may  refer  to  those  cases  in  which  puerperal  chorea 
is  associated  with  acute  endocarditis  and  fibrinous  deposits  in 
the  mitral  or  aortic  valves;  the  chorea  being,  probably,  a 
result  of  capillary  embolism  in  the  region  of  one  or  both  cor- 
pora striata. 

4.  There  is  yet  a  fourth  class  of  cases,  of  which  I  have 
seen  and  noted  several  examples.  I  refer  now  to  cases  in 
which  albuminuria  and  other  symptoms  of  renal  disease 
appear  for  the  first  time  soon  after  delivery.  Within  a  day 
or  two  after  delivery,  or  after  an  interval  of  several  days, 
sometimes  after  imprudent  exposure  to  cold,  a  rigor  occurs, 
and  is  followed  by  febrile  symptoms.  The  urine  is  soon  found 
to  be  scanty,  with  all  the  characters  indicative  of  acute  des- 
quamative nephritis.  There  may  be  general  dropsy,  with  or 
without  ursemic  nervous  symptoms,  such  as  headache  and 
convulsions.  The  renal  symptoms,  after  a  period  varying 
from  a  few  weeks  to  several  months,  may  gradually  and 
entirely  pass  away ;  or  the  disease  may  become  chronic  and 
result  in  a  large  white  kidney. 

In  such  cases  as  this,  the  renal  symptoms  may  with  con- 
fidence be  referred  to  the  blood-contamination,  consequent 
on  absorption  of  morbid  materials  from  the  interior  of  the 
uterus  after  parturition.  These  cases  are  pathologically  allied 
to,  and  sometimes  associated  with,  a  form  of  septictemic  puer- 
peral fever.  An  interesting  case  of  this  kind,  about  which  I 
was  consulted,  was  published  by  Messrs.  Melland  and  Wind- 
sor, of  Manchester,  in  the  British  Medical  Journal,  Septem- 
ber 12,  1847.  Here,  too,  I  would  suggest  the  probability 
that,  when  the  foetus  dies  and  is  retained  in  utero  until  de- 
composition has  commenced,  there  may  sometimes  be  an  ab- 
sorption of  foul  gases  and  liquids,  which  in  one  case  may  give 
rise  to  the  phenomena  of  ante-pa/rtwm  phlegmasia  dolens,  as 
occurred  in  one  of  my  hospital  patients;  while,  in  other 
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instances,  acute  desquamative  nephritis  may  result  from  this 
source  of  blood-infection. 

It  will  be  obvious  that  the  distinction  between  the  four 
classes  of  cases  of  albuminuria  in  connection  with  pregnancy, 
which  I  have  here  briefly  indicated,  is  of  considerable  practical 
importance ;  inasmuch  as  upon  an  exact  diagnosis  depends, 
not  only  the  prognosis,  but  the  treatment  of  each  case  of  puer- 
peral albuminuria. 

One  hint  I  may  give  you  with  reference  to  the  expediency 
of  allowing  a  woman  suffering  from  albuminuria  to  nurse  her 
infant.  The  case  of  Dr.  Steel's  patient,  to  which  I  just  now 
referred,  shows  that,  when  there  are  no  symptoms  of  blood- 
poisoning,  the  mere  fact  of  albuminuria  does  not  prevent  a 
woman  from  being  a  good  nurse ;  but,  on  the  other  hand, 
when  albuminuria  is  a  result  of  recent  blood-infection,  the 
mother's  milk  may  become  contaminated,  and  act  as  a  poison 
to  her  infant.  In  one  case  about  which  I  was  consulted,  a 
lady  had  acute  renal  disease,  resulting  probably  from  post- 
partum absorption  from  the  interior  of  the  uterus.  She  re- 
covered after  a  long  illness,  complicated  with  pelvic  cellulitis 
and  abscess;  but  the  child,  after  taking  the  breast  for  five 
weeks,  became  feverish,  and  died  with  symptoms  of  septicaemia, 
at  the  age  of  six  weeks.  It  seemed  probable  that  the  infant's 
illness  was  a  result  of  infection  through  the  milk ;  the  infec- 
tion being  not  ursemic,  but  septicaemic — a  consequence  of  the 
absorption  of  noxious  uterine  discharges.  In  cases  similar 
to  this,  the  mother  should  not  be  permitted  to  nurse  her 
child. 

IV.  Atrophy  and  Suppurative  Inflammation  of  the  Kidney 
from  Retention  of  Urine.— The  effect  upon  the  kidney  of  re- 
tention of  urine  varies  according  to  the  nature  and  seat  of 
the  impediment.  It  differs,  too,  according  as  the  obstruction 
occurs  gradually  or  suddenly.  One  of  the  most  frequent 
causes  of  renal  disease,  consequent  upon  retention  of  urine, 
is  stricture  of  the  urethra.  The  urinary  organs  behind  the 
stricture  undergo  changes  of  structure,  in  proportion  to  the 
degree  and  the  duration  of  the  obstruction.  The  canal  of  the 
urethra  on  the  vesical  side  of  the  stricture  becomes  dilated ; 
its  mucous  membrane  is  frequently  inflamed,  and  secretes. 
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pus.  The  muscular  coats  of  the  bladder  become  thickened  by 
hypertrophy,  and  its  mucous  membrane  often  inflamed  and 
sacculated.  The  obstruction  then  affects  the  ureters,  one  or 
both  of  which  may  have  their  canals  dilated  and  their  walls 
thickened ;  and  at  length  the  natural  cavities  of  the  kidney — 
the  pelvis,  infundibula,  and  calyces — undergo  the  same  pro- 
cess of  dilatation.  The  medullary  cones  become  flattened  out 
by  the  pressure  of  the  retained  urine.  The  cortical  substance  of 
the  gland  is  expanded,  and  presents  lobed  bulgings  on  its  sur- 
face, which  correspond  with  the  original  lobes  of  the  embryo- 
nic kidney.  The  glandular  tissue  is  squeezed  between  the  dis- 
tended interior  cavity  and  the  fibrous  investing  capsule ;  and 
the  intertubular  capillaries  are  compressed  by  dilated  tubes. 
Thus  the  circulation  is  impeded,  and  the  result  is  atrophy  of 
the  gland,  which  may,  by  degrees,  be  converted  into  a  mem- 
branous cyst,  all  traces  of  glandular  structure  being  lost. 

It  is  but  seldom  that  the  kidney  undergoes  much  dilatation 
without  the  occurrence  of  other  structural  changes.  The 
mucous  membrane  of  the  dilated  pelvis  often  presents  irregular 
inflamed  patches,  and  secretes  a  purulent  liquid;  and  the 
apices  of  the  medullary  cones  are  frequently  ulcerated.  Then, 
as  the  mischief  extends,  inflammatory  deposits  occur  in  the 
substance  of  the  kidney,  and  numerous  small  abscesses  are 
scattered  through  the  cortex.  One  or  more  of  the  abscesses 
on  the  surface  may  burst  through  the  capsule,  and  then  the 
kidney  may  be  found  imbedded  in  pus. 

When  retention  of  urine  is  the  result  of  stricture,  or  en- 
larged prostate,  or  calculus  with  thickening  of  the  walls  of 
the  bladder,  or  of  atony  of  its  muscular  coats,  both  kidneys 
are  usually  affected  simultaneously,  but  in  different  degrees  ; 
but  when  one  ureter  is  obstructed  by  a  calculus,  or  by  a  can- 
cerous growth  in  the  bladder,  the  structural  changes  are  limited 
to  the  corresponding  kidney. 

The  explanation  of  these  changes  is  not  difficult.  The 
secreted  urine  is  unable  to  escape,  in  consequence  of  the 
obstruction  in  front ;  there  is,  therefore,  an  accumulation,  first 
in  the  ureter  and  pelvis  of  the  kidney,  and  later  within  the 
uriniferous  tubes.  The  tubes  become  distended  by  the  reten- 
tion of  their  own  secretion,  just  as  some  tubes  in  the  small  red 
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granular  kidney,  having  lost  their  lining  of  gland-cells,  but 
continuing  to  secrete  a  serous  liquid,  become  distended  and 
dilated  into  cysts.  The  epithelial  lining  of  the  straight  tubes 
is  disintegrated  and  destroyed  by  the  pressure  of  the  retained 
urine ;  and  at  length  some  of  the  tubes  in  the  cortex,  whose 
basement-membrane  is  more  delicate  than  that  of  the  cones, 
give  way,  and  allow  their  contents  to  become  infiltrated 
amongst  the  intertubular  capillaries.  The  infiltration  of  acid 
urine  may  cause  the  immediate  formation  of  coagula  within 
the  capillaries,  and,  as  a  consequence  of  localised  capillary  and 
venous  obstruction,  irregular  atrophic  puckerings  of  the  gland 
occur,  somewhat  similar  to  those  which  result  from  arterial 
embolism,  to  which  I  have  before  referred.  But  the  escape  of 
urine  through  the  broken  walls  of  the  tubes  may  excite  suppu- 
rative inflammation  and  abscess.  A  rapid  cell- formation  takes 
place  between  the  tubes ;  and  soon  the  glandular  structure  is 
disintegrated,  and  replaced  by  inflammatory  products.  The 
changes  within  and  between  the  uriniferous  tubes  are  a  minia- 
ture representation  of  what  happens  on  a  larger  scale,  when  a 
distended  urethra  gives  way  behind  a  stricture,  and  a  perineal 
abscess  results  from  the  infiltration  of  urine  into  the  sub- 
mucous tissues. 

Bear  in  mind  that  the  changes  within  the  substance  of  the 
kidney  are  due  to  the  retention  and  accumulation  of  the  newly 
secreted  acid  urine  within  the  tubes,  and  not  to  the  regurgita- 
tion of  foetid  ammoniacal  urine,  as  has  sometimes  been  sug- 
gested. Without  doubt,  the  urine  in  the  bladder  in  cases  of 
old  stricture,  vesical  calculus,  and  cystitis,  is  often  foetid  from 
decomposition ;  but  the  regurgitation  of  such  urine  into  the 
uriniferous  tubes  is  a  physical  impossibility.  If  you  have  ever 
attempted  to  inject  the  tubes  from  the  pelvis  of  the  kidney, 
you  will  have  found  the  task  a  very  difficult  one,  in  conse- 
quence of  the  resistance  offered  by  the  liquid  and  solid  con- 
tents of  the  closed  tubes.  Obviously,  then,  during  life,  while 
streams  of  secreted  urine  are  perpetually  flowing  through  the 
tubes,  it  is  impossible  that  urine  from  without  can  regurgitate 
into  them.  The  tubes  are  dilated,  and  some  of  them  ultimately 
ruptured,  by  the  retention  and  accumulation  of  their  contents, 
and  not  by  the  regurgitation  of  urine  from  the  pelvis  of  the 
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kidney.  Then  intertubular  coagula  and  suppuration  result 
from  the  infiltration  of  urine  amongst  the  intertubular  capil- 
laries and  veins. 

The  symptoms  of  renal  disease,  consequent  upon  an  im- 
peded escape  of  urine,  are  usually  more  or  less  masked  by  the 
diseased  condition  of  other  parts  of  the  urinary  organs.  The 
mucous  membrane  of  the  bladder  in  cases  of  stricture,  vesical 
calculus,  or  enlarged  prostate,  usually  secretes  pus ;  and  there 
are  no  means  by  which  this  can  be  distinguished  from  matter 
derived  from  a  suppurating  kidney.  For  the  suppurative  process 
in  the  kidney  rapidly  destroys  the  tubular  structure  of  the 
organ ;  the  pus,  therefore,  is  not  moulded  within  the  tubes, 
and  there  is  no  microscopic  evidence  of  the  renal  origin  of 
the  pus.  Chemistry,  again,  affords  no  more  assistance  than 
the  microscope.  The  urine,  which  contains  pus,  is  always 
albuminous.  The  coagulability  of  the  urine  by  heat  and 
other  tests  is,  therefore,  no  indication  that  the  kidneys  are 
implicated,  except  when  the  degree  of  coagulability  is  out  of 
proportion  to  the  amount  of  pus  and,  it  may  be,  blood,  mingled 
with  the  urine.  Chemical  analysis  affords  little  practical  aid 
in  estimating  the  efficiency  of  the  kidney.  The  urine  is  usu- 
ally foetid  and  alkaline,  and  much  of  the  urea  is  decomposed 
into  carbonate  of  ammonia  while  the  urine  is  still  in  the 
bladder.  A  low  specific  gravity  of  the  urine  with  a  scanty 
secretion  would  be  a  suspicious  condition,  and  especially  so 
when  associated  with  indications  of  uraemia,  such  as  drow- 
siness, headache,  vomiting,  and  a  brown  dry  tongue,  with  an 
excess  of  urea  in  the  blood.  Pain  and  tenderness  in  the  region 
of  one  or  both  kidneys  may  be  severe  when,  with  sudden  re- 
tention of  urine,  there  is  great  distension  of  the  cavity  of  the 
kidney ;  but,  in  cases  of  long-continued  and  slowly-increasing 
obstruction,  these  symptoms  bear  no  proportion  to  the  amount 
of  structural  change  in  the  kidneys ;  and  it  sometimes  happens 
that  the  first  mdication  of  serious  renal  disease  is  afforded  by 
the  occurrence  of  alarming  symptoms  of  ursemic  poisoning, 
quickly  passing  on  to  fatal  typhoid  collapse  and  coma,  with  a 
low  temperature.  The  cases  are  few  in  which  the  kidneys 
are  sufficiently  enlarged  by  distension  and  expansion,  to  form 
a  palpable  tumour  in  the  lumbar  region. 
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V.  Acute  ( 'ystitis  simulating  Acute  Bright* 8  Disease. — It  has 
happened  to  me  to  meet  with  a  considerable  number  of  cases 
of  acute  inflammation  of  the  mucous  membrane  of  the  bladder, 
unconnected  with  stone,  stricture,  or  gonorrhoea,  which,  in 
consequence  of  the  urine  being  blood-tinged  and  albuminous, 
have  been  mistaken  for  cases  of  acute  Bright's  disease.  There- 
fore, before  I  proceed  to  describe  the  treatment  of  Bright's 
disease,  I  think  it  well  to  point  out  to  you  the  distinctive 
features  of  acute  cystitis.  Bemember  that  I  exclude  from 
our  present  consideration  such  obvious  and  common  cases  as 
cystitis  from  stone,  stricture,  retention  of  urine,  and  gonor- 
rhoea; and  I  refer  to  cystitis  not  excited  by  any  obvious 
mechanical  cause.  In  a  large  proportion  of  cases  which  I 
have  seen,  the  disease  directly  followed,  and  was  probably 
caused  by,  a  chill.  In  some  cases,  dyspepsia,  with  rheumatic 
or  gouty  symptoms,  had  preceded  the  cystitis.  In  one,  the 
disease  came  on  after  feasting,  with  excess  of  wine.  In  one 
case — that  of  a  physician — the  symptoms  commenced  within 
a  few  hours  after  he  had  been  impressed  by  a  peculiar  odour 
from  the  throat  of  a  boy  whom  he  was  attending  with  a  low 
form  of  scarlet  fever.  It  is  probable  that,  in  all  these  patients, 
the  immediate  cause  of  the  cystitis  was  some  irritating  mate- 
rial in  the  urine.  In  the  case  last  mentioned,  some  poisonous 
product  may  have  entered  the  circulation,  and  passed  out 
through  the  kidneys,  exciting  no  disease  in  them,  but  setting 
up  inflammation  in  the  bladder.  It  is  difficult  to  explain  or 
to  understand  how  it  happens  that  exposure  to  cold  should 
in  one  person  excite  acute  cystitis,  and  in  another  acute 
desquamative  nephritis.  The  disease,  according  to  my  ex- 
perience, is  about  twice  as  frequent  in  males  as  in  females. 
The  ages  of  my  patients  ranged  from  seventeen  in  a  female  to 
sixty-nine  in  a  male.  In  some  cases  there  has  been  more  or 
less  of  vesical  irritation  for  a  few  days  before  the  acute  attack, 
but  in  most  instances  the  onset  has  been  sudden  and  severe. 

The  chief  symptoms  are  frequent  micturition,  with  more 
or  less  of  uneasiness  or  pain  in  the  region  of  the  bladder.  The 
calls  to  pass  urine  may  occur  every  half-hour,  or  even  oftener ; 
and  micturition  is  usually  attended  with  an  increase  of  pain 
and  a  sense  of  scalding  in  the  neck  of  the  bladder.  The 
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vesical  irritation  is  increased  by  exercise,  by  exposure  to  cold, 
and  by  alcoholic  liquors.  The  urine  quickly  becomes  turbid 
with  puriform  mucus,  and  it  is  often  blood-tinged.  In  one 
case  there  was  a  puriform  discharge  from  the  urethra  as  well 
as  from  the  bladder,  though  the  disease  was  certainly  not  the 
result  of  gonorrhoea.  Usually  the  urine  has  an  acid  reaction  ; 
but,  if  there  be  much  admixture  of  blood,  the  acidity  is 
lessened  by  the  alkali  of  the  blood.  It  contains  an  abundance 
of  albumen,  partly  derived  from  the  puriform  secretion,  partly 
from  the  blood.  On  a  microscopic  examination,  pus-cells  and 
blood-corpuscles  are  seen  in  abundance,  but  no  tube-casts. 
Although  the  local  symptoms  are  distressing,  there  is  little  or  • 
no  constitutional  disturbance.  The  nights  are  disturbed  by 
frequent  calls  to  micturate,  and  the  broken  rest  is  attended 
with  a  sense  of  fatigue  and  nervous  exhaustion ;  but  there  is 
little  fever,  and  no  vomiting.  If,  within  a  few  days  from  the 
onset  of  the  symptoms,  the  patient  be  subjected  to  appropriate 
treatment,  the  disease  usually  subsides  as  rapidly  as  it  came 
on.  If,  on  the  other  hand,  the  symptoms  be  negligently  or 
erroneously  treated,  the  disease  may  become  chronic,  and 
cause  prolonged  and  severe  suffering.  The  urine  becomes 
alkaline,  ammoniacal,  and  foetid ;  there  are  perpetual  pain 
and  annoyance ;  and  ultimately  the  disease  may  extend  back- 
wards through  the  ureters  to  the  kidneys,  and  so  set  up  a  fatal 
pyelo-nephritis. 

Diagnosis. — The  distinction  between  acute  cystitis  and 
acute  Bright's  disease  is  sufficiently  obvious,  if  you  bear  in 
mind  that  the  local  symptoms  are  all  referable  to  the  bladder, 
while  dropsy,  vomiting,  and  other  renal  symptoms  are  absent. 
The  urine  is  usually  secreted  in  normal  quantity,  and  of 
normal  specific  gravity.  It  is  albuminous  only  in  direct  pro- 
portion to  the  amount  of  blood  and  pus  which  it  contains, 
and  the  most  careful  microscopic  examination  discovers  no 
tube-casts. 

I .  shall  have  something  to  say  of  the  treatment  of  acute 
cystitis  in  a  future  chapter. 
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SECTION  IX. 

THE  TREATMENT  OF  ACUTE  AND  CHRONIC  BRIGHt's  DISEASE. 

Acute  Bright'' s  Disease  —  Best  in  Bed — Uniform  Temperature — Milk  Diet — 
Case  in  which  an  Exclusive  Milk  Diet  was  continued  for  Five  Years — Caution 
as  to  Use  of  Diuretics — Warm  Baths — Warm  Wet  Pack — Pilocarpine — 
Objections  to  its  Use— Purgatives — Bules  for  their  Use— Local  Bleeding — 
Hot  Fomentations  —  Dry  Cupping — Venesection — Case  of  Becovery  after 
Seven  Years'  persistent  Albuminuria  —  Chalybeates  —  Change  of  Air. 
Chronic  Bright' 's  Disease — Ascertain  and  avoid  the  Cause — Cold,  Alcoholic 
Stimulants,  and  Over-feeding  to  be  avoided — For  Dropsy,  Hot  Baths — Diu- 
retics— Hydragogue  Purgatives — Incisions  in  the  Legs — For  Anamiia,  Pre- 
parations of  Iron — For  Syphilis,  Iodide  of  Potassium — Cod-liver  Oil — For 
Dyspnoea,  various  Bemedies  to  meet  the  various  Causes — For  Benal  Asthma, 
Ether  —  Brandy  —  Chloral  —  Nitrite  of  Amyl  and  Nitro-glycerine  to  be 
given  with  Caution — For  Muscular  Twitchings  and  Cramps,  Bromides  with 
Chloral,  Opium  in  Exceptional  Cases — Hydriodate  of  Hyoscin — For  Dys- 
pepsia, Strychnine  with  Hydrochloric  Acid — For  Vomiting,  Ice,  Chloroform 
Inhalation,  Food  and  Chloral  per  Bectum  —  For  Albuminuric  Betinitis, 
Leeches,  Diaphoretics,  &c. 

I  have  endeavoured  to  prove  to  you  that  the  various  forms 
of  Bright's  disease  are  results  of  the  physiological  excretory 
function  of  the  kidney.  The  kidney  is  one  of  the  main 
channels  by  which  effete  and  noxious  materials  are  cast  out  of 
the  circulation.  During  the  process  of  excreting  abnormal 
products,  the  tissues  of  the  kidney — primarily  the  gland-cells, 
secondarily  the  blood-vessels  and  the  connective  tissue — un- 
dergo structural  changes.  It  follows  from  this  interpretation 
of  the  pathological  changes  in  the  kidney,  that  a  leading 
principle  of  treatment  is  to  lessen  as  much  as  possible  the  ex- 
cretory work  of  the  kidney,  by  instructing  the  patient  to  avoid 
the  exciting  causes  of  his  malady,  by  a  carefully  regulated 
diet,  and  by  such  remedial  agencies  as  experience  has  proved 
to  be  beneficial. 

In  all  cases  of  acute  Bright's  disease,  whatever  may  have 
been  the  exciting  cause,  rest  in  bed  and  in  a  room  of  moderate 
uniform  temperature,  well  ventilated,  but  without  chilling 
currents  of  cold  air,  is  an  essential  part  of  the  treatment.  In 
a  large  proportion  of  cases,  rest  in  bed,  with  a  scanty  diet  and 
a  liberal  use  of  diluent  drinks,  will  suffice  for  the  cure.  A 
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convincing  proof  and  illustration  of  the  effect  of  exercise, 
food,  and  cold,  upon  the  amount  of  albumen  in  the  urine,  is 
afforded  by  the  fact  that,  in  most  cases  of  albuminuria,  the 
urine  passed  after  rest  in  bed  and  before  breakfast,  contains 
much  less  albumen  than  that  which  is  secreted  after  exercise 
in  the  open  air,  and  after  an  ordinary  meal. 

The  diet  may  consist  of  milk  alone,  if  milk  do  not  disagree, 
as  it  does  with  some  patients.  Milk  is  especially  suitable  for 
children  ;  and  it  serves  both  for  meat  and  drink,  so  that  no 
other  food  or  liquid  need  be  taken.  It  may  be  taken  cold  or 
tepid,  from  half  a  pint  to  a  pint  at  a  time.  An  adult  will  take 
sometimes  as  much  as  a  gallon  in  the  twenty-four  hours. 
Children  will  take  less,  in  proportion  to  their  ages.  If  the 
cream  disagree,  causing  heartburn,  diarrhoea,  headache,  or 
other  symptoms  of  dyspepsia,  the  milk  may  be  given  skimmed. 
One  reason,  amongst  others,  for  giving  the  milk  as  a  rule 
unskimmed — that  is,  with  the  cream — is,  that  constipation, 
which  is  one  of  the  most  troublesome  results  of  an  exclusively 
milk  diet,  is  to  some  extent  obviated  by  the  cream  in  the  un- 
skimmed milk.  The  advantage  of  milk  as  a  main  article  of 
diet  is  that,  as  a  rule,  it  is  easy  of  digestion ;  and  that, 
taken  freely,  it  supplies  an  abundance  of  liquid,  which,  by  its 
diluent  action,  has  a  diuretic  influence,  and  so  favours  the 
removal  of  the  dropsy.  There  are  some  patients  with  whom, 
unfortunately,  milk  in  any  form,  even  in  small  quantities,  so 
decidedly  disagrees,  that  we  have  to  find  a  substitute  in  beef- 
tea,  chicken-,  veal-,  or  mutton-broth,  with  an  egg  or  two,  and 
some  farinaceous  addition,  such  as  barley-water,  arrowroot, 
rice,  or  sago,  or  a  small  quantity  of  bread.  Under  this  regi- 
men, adopted  and  rigidly  carried  out  at  the  very  commence- 
ment of  acute  Bright's  disease,  the  urine  soon  becomes  copious> 
while  the  albumen  diminishes  and  gradually  disappears,  and 
the  dropsy  is  quickly  removed. 

In  some  cases,  under  the  influence  of  an  exclusive  milk 
diet,  albuminuria,  even  of  long  duration,  speedily  passes  away. 

Some  years  since  a  lady  from  Scotland  had  had  albumin- 
uria for  fifteen  months,  commencing  after  an  attack  of  scarlet 
fever.  She  had  been  under  medical  care  all  the  time,  and  was 
treated  very  judiciously,  except  that  her  diet  had  not  been 
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regulated,  and  she  had  been  allowed  to  take  wine.  There  was 
a  good  deal  of  albumen  in  the  urine,  with  a  considerable 
amount  of  oedema,  and  shortness  of  breath.  I  advised  her  to 
try  a  milk  diet  alone  ;  and  in  the  course  of  a  very  few  days  the 
albumen  almost  entirely  disappeared.  Her  medical  attendant 
in  Scotland  had  thought  it  better  for  her  to  spend  the  rest  of 
the  winter  in  a  southern  climate  ;  and  she  had  made  arrange- 
ments to  go  with  her  husband  and  other  relatives  to  Malta. 
I  therefore  lost  sight  of  her  after  a  few  days,  and  the  milk 
treatment  was  necessarily  interrupted  on  board  the  steamer  ; 
but  I  taught  her  to  test  her  urine  with  nitric  acid  ;  all  that  is 
required  being  to  drop  a  few  drops  of  nitric  acid  into  the  cold 
urine  in  a  test-tube.  It  is  sometimes  important  that  the 
patients  should  be  able  to  test  their  own  urine,  and  thus  to 
ascertain  the  influence  of  diet  upon  it.  When  she  got  to 
Malta,  she  immediately  resumed  the  exclusive  milk  diet,  and 
found  in  less  than  a  week  that  the  albumen  had  disappeared, 
though  there  had  been  some  albumen  when  she  landed.  As 
she  and  her  husband  were  not  quite  satisfied  with  her  testing, 
they  asked  an  Italian  doctor  to  see  her ;  and  he  sent  me  a 
note  to  the  effect  that  he  found  the  urine  entirely  free  from 
albumen.  This  was  a  very  rapid  recovery  after  the  continu- 
ance of  albumen  for  fifteen  months. 

In  illustration  of  the  length  of  time  during  which  a  patient 
may  be  well  nourished  on  an  exclusive  milk  diet,  I  may  briefly 
mention  the  case  of  a  gentleman  who  was  55  years  of  age  in 
June,  1873,  when  he  first  consulted  me  for  chronic  gouty 
albuminuria,  the  result  of  a  too  generous  mode  of  living. 
In  October  of  that  year  I  advised  him  to  try  an  exclusive  milk 
diet.  This  he  continued  for  more  than  five  years,  taking 
about  a  gallon  of  skimmed  milk  daily.  The  milk  yielded  by 
his  own  cows  in  the  country  was  so  rich  that,  unless  some  of 
the  cream  was  taken  off,  he  became  too  stout.  On  this  simple 
diet  his  health  greatly  improved,  and  he  frequently  reported 
himself  as  feeling  quite  well,  though  a  trace  of  albumen  still 
remained.  After  five  years  on  milk  diet  he  gradually  went 
back  to  solid  food  without  alcoholic  stimulants,  and  I  have 
heard  of  him  quite  recently  as  remaining  in  good  health. 

I  frequently  quote  this  case  to  patients  or  to  their  friends, 


700 


TREATMENT  OF  BRIGHT' S  DISEASE  [chap. 


who  appear  to  think  that  an  exclusive  milk  diet,  even  for  a 
short  time,  is  little  hetter  than  starvation. 

In  section  iv.  p.  664  I  have  given  the  physiological  explana- 
tion of  the  copious  flow  of  urine  which  usually  occurs  during 
convalescence  from  acute  Bright's  disease,  and  especially  when 
there  has  been  a  copious  dropsical  effusion.  This  abundant 
flow  of  urine  usually  occurs  without  aid  from  diuretic  drugs, 
or,  indeed,  from  drugs  of  any  kind.  Stimulating  diuretics, 
such  as  squills,  cantharides,  or  turpentine,  would  be  injurious 
by  increasing  congestion  of  the  kidney.  The  best  means  of 
promoting  diuresis  in  cases  of  acute  Bright's  disease  are  those 
which  tend  to  lessen  congestion  of  the  kidney,  such  as  dry 
cupping  or  hot  poultices  or  fomentations  over  the  loins,  warm 
baths,  and  a  free  use  of  diluent  drinks,  one  of  the  pleasantest 
and  most  efficacious  being  the  '  imperial  drink,'  made  with 
cream  of  tartar  and  lemon. 

In  the  later  stages  of  an  acute  attack,  when  the  dropsy 
has  disappeared,  the  urine  being  normal  in  colour,  quantity, 
and  specific  gravity,  but  still  more  or  less  albuminous,  a  too 
free  use  of  diluent  drinks  may  be  injurious  by  diluting  the 
gastric  secretions  and  so  impeding  digestion ;  with  the  result 
of  increasing  the  excretory  work  of  the  kidney,  and  so  retard- 
ing convalescence. 

Warm  baths  are  particularly  useful  in  the  early  stage  of 
an  acute  attack,  and  more  especially  when  exposure  to  cold 
has  been  the  exciting  cause  of  the  renal  disease.  A  warm 
water  bath,  at  a  temperature  of  100°  F.,  may  be  given  every 
night  during  the  first  few  days  of  an  acute  attack ;  or  a  hot- 
air  lamp-bath;  or,  what  I  believe  in  most  cases  to  be  still 
more  efficacious,  a  wet  sheet  and  blanket  bath.  A  sheet  is 
wrung  out  of  warm  water,  and  the  patient,  either  naked  or 
covered  only  by  his  shirt,  is  enveloped  in  the  wet  sheet  up  to 
the  neck.  Then  three  or  four  dry  blankets  are  closely  folded 
over  the  wet  sheet.  He  may  remain  thus  packed  from  two  to 
four  or  six  hours,  or  even  longer.  Some  time  since  a  boy  in 
the  hospital  with  acute  renal  disease  and  almost  complete  sup- 
pression of  urine,  consequent  on  scarlet  fever,  was  kept  packed 
incessantly  for  four  days  without  serious  discomfort,  and  with 
great  relief  from  very  distressing  and  alarming  symptoms. 
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When  he  left  the  hospital  all  traces  of  his  malady  had  dis- 
appeared. If  the  packing  be  long  continued  the  sheet  has  to 
be  re-wetted  as  soon  as  it  becomes  dry.  The  evaporation  and 
consequent  drying  of  the  sheet  will  be  slow  in  proportion  to 
the  closeness  of  the  blanket  packing.  If  the  blanket  next  to 
the  wet  sheet  be  covered  by  a  macintosh  cloth,  the  sheet 
remains  wet  for  a  much  longer  time  than  when  no  waterproof 
covering  is  used ;  but  patients  often  complain  of  a  feeling  of 
oppression  when  surrounded  by  the  impervious  macintosh. 
The  advantage  of  the  blanket  bath  over  a  warm-water  or  hot- 
air  bath  is  that  it  requires  no  special  apparatus,  that  the 
diaphoretic  action  may  be  more  prolonged,  and  that  in  most 
cases  it  is  more  agreeable  to  the  patient.  The  hot-air  bath 
not  unfrequently  causes  an  unpleasant  throbbing  in  the  head, 
or  a  feeling  of  exhaustion  and  even  faintness.  When  the  wet 
pack  is  removed  the  patient  should  be  quickly  rubbed  dry,  and 
enveloped  in  dry  blankets. 

The  diaphoretic  action  of  any  form  of  warm  bath  is  assisted 
by  copious  libations  of  simple  diluent  drinks,  and  it  may  also 
be  aided  by  the  internal  administration  of  the  solution  of  ace- 
tate of  ammonia.  It  has  been  objected,  on  theoretical  grounds, 
that  to  promote  perspiration  in  these  cases  is  injurious,  by 
diverting  to  the  skin  the  water  which  is  required  to  wash  out 
the  uriniferous  tubes.  To  meet  this  objection  you  have  only 
to  bear  in  mind  that  the  dropsical  patient  is  oppressed  by  an 
excess  of  water,  which  has  been  poured  into  the  areolar  tissue 
and  the  serous  cavities,  in  consequence  of  defective  urinary 
secretion,  resulting  from  the  inflammatory  engorgement  and 
obstruction  of  the  kidneys.  If,  therefore,  by  the  relaxing 
effect  of  external  warmth  you  divert  a  large  amount  of  blood 
to  the  surface,  you  thereby  lessen  the  congestion  of  the  kidney, 
increase  the  freedom  of  the  renal  circulation,  and  so  favour 
the  occurrence  of  that  copious  secretion  of  urine  which  is  one 
of  the  surest  signs  of  satisfactory  progress,  and  by  which  the 
uriniferous  tubes  may  be  effectually  flushed  and  cleansed. 
Whatever  fluid  is  lost  by  perspiration  may  be  quickly  restored 
by  the  liberal  use  of  diluent  drinks,  which  again  assist  the 
secretory  activity  of  both  the  skin  and  the  kidneys.  In  fact, 
one  of  the  main  objects  of  treatment  is  to  increase  the  freedom 
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of  the  circulation,  more  especially  through  the  kidneys,  and 
thus  to  get  rid  of  the  excess  of  stagnant  water  which  has 
accumulated  in  consequence  of  defective  action  of  the  skin 
and  kidneys. 

Pilocarpine  has  been  recommended  as  a  diaphoretic  in  the 
treatment  of  Bright's  disease.  In  the  few  cases  in  which 
I  have  tried  this  medicine,  the  salivation  and  depression 
have  been  so  distressing  that  the  patient  has  been  unwilling 
and,  indeed,  unable  to  endure  the  continuance  of  the  treat- 
ment. 

Purgatives  may  be  usefully  combined  with  other  means 
for  lessening  dropsical  effusion.  In  ordinary  cases  of  acute 
Bright's  disease  I  do  not,  as  a  rule,  advise  the  frequent  em- 
ployment of  drastic  purgatives.  I  reserve  this  method  of 
treatment  for  cases  in  which  there  is  an  excessive  and  increas- 
ing dropsical  effusion  which  does  not  yield  to  other  means  of 
cure,  but  more  especially  for  cases  in  which  cerebral  symp- 
toms, the  result  of  uraemia,  are  either  present  or  apparently 
impending.  Dr.  Abercrombie  and  others,  who  wrote  on  brain- 
disease  before  Dr.  Bright's  discovery  had  led  on  to  our  present 
knowledge  of  uremic  nervous  symptoms,  published  cases  of 
cerebral  disease  which  they  took  to  be  of  an  inflammatory  or 
an  apoplectic  character,  in  which  the  most  strikingly  beneficial 
results  were  obtained  by  free  purging.  Dr.  Abercrombie,  in 
discussing  the  treatment  of  inflammatory  affections  of  the 
brain,1  states  that,  according  to  his  own  experience,  'more 
recoveries  from  head  affections  of  the  most  alarming  aspect 
take  place  under  the  use  of  very  strong  purgatives  than  under 
any  other  mode  of  treatment.'  Our  more  recent  experience 
is  entirely  confirmatory  of  Dr.  Abercrombie' s  statement ;  but 
our  improved  pathology  enables  us  to  add  a  very  important 
qualification — namely,  that  most  of  the  cases  in  which  formid- 
able cerebral  symptoms  have  been  removed  by  the  action  of 
strong  purgatives  have  been  neither  inflammatory  nor  apo- 
plectic in  their  nature,  but  cases  in  which  brain  symptoms  have 
resulted  from  blood-poisoning,  and  in  the  majority  of  instances 
the  poison  has  been  ursemic.    Amongst  the  cases  recorded 

1  Pathological  and  Practical  Researches  on  Diseases  of  tlic  Brain,  3rd  ed. 
p.  153. 
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by  Dr.  Abercrombie  as  examples  of  inflammation  of  the  brain 
successfully  treated,  there  are  two  (Cases  LXX.  and  LXXX.)  in 
which  the  brain  symptoms  were  associated  with  anasarca, 
which  had  followed  an  attack  of  scarlet  fever.  These  were 
unquestionably  cases  of  acute  renal  disease,  with  cerebral 
symptoms  of  uraemic  origin. 

I  offer  for  your  practical  guidance  this  rule  of  treatment : 
when  such  symptoms  as  headache,  delirium,  convulsions,  or 
coma  are  the  result  of  uraemia,  give  purgatives  freely ;  and,  if 
the  renal  disease  be  acute,  and  therefore  probably  curable, 
your  treatment  will  often  be  completely  successful.  On  the 
other  hand,  when  you  have  reason  to  believe  that  similar 
brain  symptoms  are  consequent  on  cerebral  haemorrhage,  or 
embolism,  or  thrombosis,  be  very  cautious  in  the  use  of  pur- 
gatives ;  which  may  greatly  increase  the  patient's  distress  and 
exhaustion,  while  they  can  do  little  to  improve  his  condition. 
In  inflammatory  affections  of  the  brain  and  its.  membranes, 
purgatives  are  often  useful,  but  less  frequently  and  strikingly 
so  than  when  cerebral  symptoms  are  the  result  of  uraemia.  As 
to  the  form  of  purgative  in  uraemic  cases,  croton  oil  is  the 
most  convenient,  when  there  is  coma  and  consequent  diffi- 
culty in  swallowing  a  more  bulky  dose.  When  there  is  no 
such  difficulty,  two  pills,  composed  of  three  grains  of  calomel 
with  seven  grains  of  compound  colocynth  pill,  may  be  followed 
•  in  four  hours  by  an  ounce  of  the  compound  senna  mixture  ;  or 
the  following  powder,  which  I  think  an  improvement  on  the 
compound  jalap  powder,  may  be  given  :  §>  Scammonii  resinae, 
gr.  v.  to  viij. ;  potassii  tartratis  acidi,  3j. ;  pulveris  zingiberis, 
gr.  iij.  The  dose  to  be  repeated  once  or  oftener,  according 
to  circumstances. 

When,  in  a  case  of  acute  Bright's  disease,  the  renal  con- 
gestion is  excessive,  as  shown  by  the  scanty  secretion  of  highly 
albuminous  urine,  with  vomiting,  headache,  and  other  threat- 
ening nervous  symptoms,  local  bleeding  by  leeches  or  cupping 
on  the  loins  is  often  extremely  useful,  and  is  quickly  followed 
by  an  increased  secretion  of  urine.  If,  by  the  abstraction  of 
a  few  ounces  of  blood  from  the  loins,  we  relieve  the  renal  con- 
gestion, we  thereby  lessen  the  destruction  of  blood-constituents 
which  results  from  contamination  of  the  blood  by  urinary 
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products.  Moderate  and  timely  local  bleeding,  therefore,  tends 
to  economise  blood,  and  to  prevent  its  waste. 

The  manner  in  which  local  bleeding  by  cupping  or  leeching 
the  loins  relieves  a  congested  or  inflamed  kidney  has  been  ex- 
plained in  Chapter  Y.  (p.  62). 

As  a  rule,  I  prescribe  local  bleeding  only  when,  the  secre- 
tion of  urine  being  extremely  scanty,  there  is  a  consequent 
threatening  of  head  symptoms  or  other  serious  results  of 
uraemia.  In  ordinary  cases,  I  apply  hot  fomentations  or 
poultices,  covered  by  macintosh,  to  the  loins.  These  act  by 
relaxing  the  superficial  arteries.  The  skin,  therefore,  receives 
a  larger  supply  of  blood,  and  thus  a  portion  of  the  blood  is 
diverted  from  the  renal  vessels.  Then,  too,  there  is  some 
degree  of  depletion  from  the  full  cutaneous  capillaries  by  the 
free  local  sweating  which  the  warmth  occasions. 

Dry  cupping  acts  in  a  somewhat  similar  way  to  hot  fomen- 
tation. It  draws  an  abundance  of  blood  through  the  arteries 
into  the  subcutaneous  capillaries,  which,  when  the  cups  are 
removed,  returns  through  the  veins  to  the  heart.1  In  some 
cases  of  scanty,  almost  suppressed,  secretion  of  urine,  with 
high  arterial  tension  and  grave  cerebral  symptoms,  such  as 
recurring  convulsions  or  profound  uraemic  coma,  venesection 
has  afforded  great  and  immediate  relief. 

As  a  rule,  it  is  well  to  give  no  alcoholic  stimulants ;  or,  if 
need  be,  to  give  them  very  sparingly  in  cases  of  acute  Bright' s 
disease.  The  imbibition  of  alcohol  imposes  extra  work  on  the 
kidney,  and  so  is  opposed  to  the  principle  of  lessening  as  much 
as  possible  the  excretory  function  of  the  inflamed  gland.  Ex- 
cess of  alcohol  is,  amongst  the  lower  classes,  one  of  the  most 
frequent  causes  of  albuminuria ;  and  a  very  moderate  employ- 
ment of  alcohol  may  tend  to  perpetuate  and  aggravate  disease 
originating  from  other  causes. 

When  acute  Bright's  disease  is  making  satisfactory  progress 
towards  recovery,  the  dropsy  usually  disappears  for  a  variable 
time  before  the  urine  ceases  to  be  albuminous.  It  is  very  im- 
portant to  impress  upon  the  patient  that,  until  the  urine  has 
regained  its  normal  characters,  he  should  be  warmly  clothed 


1  See  ante,  p.  66. 
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with  woollen  next  the  skin ;  and  he  must  be  extremely  careful 
to  avoid  cold,  fatigue,  and  errors  of  diet. 

The  duration  of  albuminuria  in  cases  that  ultimately 
recover  is  very  variable.  - 1  have  seen  many  cases  of  recovery 
after  the  disease  had  continued  from  three  to  twelve  months, 
and  I  have  seen  some  recoveries  after  the  urine  had  been 
albuminous  for  one,  two,  three,  and  in  one  case  even  seven 
years. 

The  most  satisfactory  case  of  recovery  after  a  long  dura- 
tion of  albuminuria  was  that  of  a  very  distinguished  medical 
graduate  of  London,  who,  when  he  consulted  me  in  November 
1877,  was  twenty-six  years  of  age.  His  urine  had  been  con- 
tinuously albuminous  after  food  since  an  attack  of  scarlet 
fever  in  June  1871.  In  spite  of  the  anxiety  which  this  symp- 
tom had  occasioned,  his  general  health  had  been  good,  and  he 
had  worked  hard  and  obtained  the  highest  honours  at  the 
university.  I  advised  him  to  place  his  main  reliance  upon  a 
carefully  regulated  diet.  Under  the  influence  of  an  exclusive 
milk  diet  for  five  or  six  weeks,  the  albumen  had  much  dimin- 
ished. He  then  took  a  small  quantity  of  solid  food ;  and, 
after  a  time,  a  two-ounce  glass  of  Hunyadi  water  every  morn- 
ing, which,  acting  rather  freely  on  the  bowels,  relieved  him  of 
a  dull  pain  before  felt  in  the  region  of  the  liver,  and  still 
further  reduced  the  amount  of  albumen.  During  the  month 
of  July  1878,  the  albumen  disappeared ;  and  there  has  been 
no  recurrence  of  the  symptom.  In  this  case,  thenr  albu- 
minuria of  seven  years'  duration  has  been  completely  removed, 
and  I  have  lately  seen  my  former  patient  in  perfect  health. 
The  complete  recovery  of  health  after  so  long  a  continuance 
of  the  symptoms  may  afford  encouragement  to  those  who  are 
engaged  in  the  treatment  of  these  troublesome  and  anxious 
cases,  the  ultimate  result  of  which  must  for  a  time  be  more  or 
less  doubtful ;  but  the  more  I  have  seen  of  the  disease,  the 
more  hopeful  I  have  become  as  to  the  effect  of  treatment,  when 
the  history  and  the  symptoms,  and,  above  all,  the  chemical 
and  microscopical  characters  of  the  urine,  «do  not  indicate 
extensive  and  irremediable  degeneration  of  the  kidney. 

In  most  of  the  cases  of  recovery  from  long-continued  albu- 
minuria, the  preparations  of  iron  have  entered  largely  into  the 
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medicinal  treatment  of  the  disease,  and  have  apparently  con- 
tributed much  to  the  favourable  result.  There  are  two  pre- 
parations which  I  have  found  especially  useful ;  these  are  the 
tincture  of  the  perchloride  and  the  syrup  of  the  phosphate— 
the  former  in  doses  of  from  ten  minims  to  half  a  drachm,  and 
the  latter  in  drachm  doses  twice  or  thrice  daily.  Fellows'  syrup, 
hypophosp.  co.  in  drachm  doses  is  also  an  easily  assimilated 
and  useful  preparation.  The  preparations  of  iron  are  best 
taken  soon  after  food.  I  have  frequently  combined  with  each 
dose  of  the  perchloride  of  iron  ten  grains  of  hydrochlorate  of 
ammonia  ;  and  I  believe  that  this  ammonio-chloride  of  iron  is 
a  useful  combination.  The  preparations  of  iron  should  not 
generally  be  given  after  the  use  of  tea  as  a  beverage,  for  the 
reason  that  the  resulting  tannate  of  iron  is  apt  to  irritate  the 
stomaeh,  and  is  less  readily  absorbed.  In  some  cases  it  is 
well  to  omit  the  iron  every  week,  for  a  day  or  two,  the  patient 
being  thus  enabled  to  continue  the  medicine  longer,  and  to 
utilise  it  more  completely.  If  the  full  doses  of  iron  which  I 
have  recommended  are  not  well  borne,  smaller  doses  should 
be  cautiously  tried.  It  is  especially  important  to  bear  in  mind 
that  any  medicine  which  causes  disorder  of  the  digestive 
organs  will  be  injurious  rather  than  beneficial.  And  amongst 
such  medicines  are  to  be  included  drastic  purgatives,  given  too 
frequently  and  without  sufficient  reason.  Purgatives  are  often 
given  with  the  idea  of  reducing  the  work  of  the  kidneys,  but  the 
effect  often  is  to  impair  the  digestive  powers,  with  the  result 
that  the  food  which  is  taken,  not  being  completely  digested, 
adds  to  the  irritation  of  the  kidney.  The  kidney  is  one  of 
the  channels  by  which  imperfectly  digested  materials  are 
excreted,  and  the  practical  result  of  drastic  purgatives  may  be, 
by  irritating  the  stomach  and  impairing  digestion,  to  increase 
rather  than  to  lessen  the  work  of  the  kidney. 

Amongst  other  remedial  agencies,  when  acute  renal  disease 
is  prolonged  and  threatens  to  become  chronic,  change  of  air 
and  scene  is  often  highly  beneficial.  Residence  during  the 
winter  season  in  a  warm,  dry,  equable  climate,  such  as  may. 
be  found  at  Cannes,  Nice,  Mentone,  and  Algiers,  has  in  many 
instances  been  attended  with  highly  beneficial  results.  The 
bright  warm  sun  and  dry  invigorating  air  favour  the  action 
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of  the  skin  and  of  the  bronchial  mucous  membrane;  the 
patient  is  able  to  be  much  in  the  open  air,  and  thus  the 
respiratory,  the  digestive,  and  the  secretory  functions  are  all 
assisted  and  promoted.  I  have  seen  some  most  remarkable 
recoveries  effected  under  the  influence  of  a  long  voyage  after 
other  means  had  failed  to  effect  a  cure. 

The  treatment  of  chronic  Bright' s  disease  must  obviously 
vary  according  to  the  form  and  stage  of  the  malady  and 
the  nature  of  the  secondary  complications.  In  each  case,  it 
is  practically  important  to  ascertain,  if  possible,  the  probable 
cause  of  the  renal  disease.  Your  inquiries  should  be  directed 
to  determine  whether  the  chronic  malady  is  a  sequel  of  an 
acute  attack,  or  whether  it  commenced  as  an  insidious  chronic 
disease.  Then  inquiry  should  be  made  as  to  the  exciting 
cause,  which  in  most  cases  may  be  arrived  at  with  a  high 
degree  of  probability.  Is  there  a  history  of  gout,  or  of  habits 
likely  to  induce  a  gouty  diathesis  ?  Excessive  eating  and 
drinking,  chronic  dyspepsia,  frequent  exposure  to  cold  and 
wet,  cachexia  the  result  of  syphilis  or  of  other  constitutional 
disease,  scrofula  or  other  hereditary  taint,  and  chronic  lead- 
poisoning,  are  amongst  the  probable  determining  causes  which 
should  be  made  the  subject  of  inquiry ;  and  then  the  treat- 
ment should  be  directed  to  remove,  if  possible,  or,  so  far  as 
may  be,  to  counteract,  the  morbific  influence. 

Whatever  may  be  the  form  or  the  stage  of  chronic  Bright' s 
disease,  the  skin  should  be  protected  from  cold  by  warm  woollen 
clothing,  care  must  be  taken  to  avoid  over-fatigue,  and  the 
diet  should  be  carefully  regulated  both  as  to  quantity  and 
quality.  As  a  rule,  in  all  cases  of  chronic  renal  disease, 
alcoholic  stimulants  in  any  form  should  be  given  sparingly, 
or  abstained  from  entirely,  unless,  for  some  special  reason, 
they  appear  to  be  indicated.  You  will  find  that,  when  there 
is  extensive  degeneration  of  the  kidney,  alcoholic  liquors 
usually  produce  far  more  decided,  and  often  deleterious 
effects,  than  result  from  equal  quantities  of  the  same  liquors 
when  the  kidneys  retain  their  normal  structure  and  functional 
activity. 

One  of  the  commonest  mistakes  in  the  treatment  of  Bright's 
disease  is  that  of  over-feeding  a  patient.    Some  practitioners 
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appear  to  have  an  idea  that,  inasmuch  as  a  large  amount  of 
albumen  is  being  drained  off  from  the  kidneys,  they  must 
supply  this  waste  of  material  by  prescribing  a  liberal  dietary. 
This  is  a  very  great  mistake.  You  will  find  in  almost  all 
eases  of  Bright's  disease  that  the  albumen  is  more  copious 
after  food  than  before  a  meal.  You  may  sometimes  find  the 
urine  almost,  and  even  quite,  free  from  albumen  before  break- 
fast, but  highly  albuminous  after  that  meal. 

I  have  often  met  with  cases  in  which  the  mistake  of  over- 
feeding has  been  made.  Some  years  since  a  manservant 
came  to  me,  suffering  very  seriously  from  acute  renal  disease, 
and  having  had  an  epileptiform  ursemic  convulsion.  This 
man  was  valet  to  a  rich  invalid  gentleman,  who  allowed  him 
anything  he  chose  to  take  in  the  way  of  food  and  drink ;  and 
he  had  chosen  to  eat  very  largely  and  to  imbibe  a  consider- 
able amount  of  wine  and  spirits.  This  excess  of  food  and 
alcohol  had,  no  doubt,  been  the  cause  of  his  kidney  disease. 
He  went  to  a  medical  man,  who  told  him  that,  as  he  was 
losing  much  albumen,  he  must  take  as  much  solid  food  and 
eat  as  many  eggs  as  he  could  consume,  and  that  he  might 
go  on  with  his  liberal  allowance  of  whisky.  Now,  that  is  an 
illustration  of  what  I  consider  a  great  mistake  in  theory  and 
practice.  I  persuaded  this  man  to  live  entirely  upon  milk, 
and  I  stopped  his  whisky ;  and  the  result  was  that  he  got 
very  rapidly  well.  If  he  had  continued  the  excessive  feeding 
and  stimulation,  no  doubt  he  would  have  had  incurable 
degeneration  of  the  kidney.  It  is  an  error  to  suppose  that 
the  fatality  of  kidney  disease  depends,  generally,  upon  the 
drain  of  albumen  from  the  blood.  It  is  the  disorganisation 
of  the  kidney  and  the  consequent  retention  of  poisonous  mate- 
rials in  the  system  that  destroys  the  patient,  and  not  the  loss 
of  albumen. 

In  one  class  of  cases — cases  of  large  white  kidney,  with  a 
scanty  secretion  of  highly  albuminous  urine — dropsy  is  usually 
a  prominent  symptom,  and  requires  special  treatment.  The 
tendency  to  dropsy  is  no  doubt  increased  by  the  dry  and 
inactive  state  of  the  skin,  which  often  resists  the  relaxing 
effect  of  external  warmth,  so  that  a  hot-air  bath,  or  even 
the  hottest  room  of  a  Turkish  bath,  fails  to  excite  diaphoresis. 
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Patients  who  do  not  perspire  under  the  influence  of  the  hot- 
air  bath,  usually  complain  of  painful  throbbing  in  the  head, 
difficult  breathing,  and  other  distressing  symptoms.  On  this 
account,  I  prefer  in  most  cases  the  wet  sheet  and  blanket 
bath,  which,  as  a  diaphoretic,  is  both  more  agreeable  and 
more  efficacious  than  the  hot-air  bath. 

Diuretics  are  notoriously  uncertain  in  their  operation.  In 
order  to  assist  the  action  of  diuretics,  diluents  should  be 
freely  given ;  and  I  have  often  obtained  most  satisfactory 
results  by  keeping  the  patient  entirely  on  milk,  either 
skimmed  or  unskimmed,  in  accordance  with  the  rules  which 
I  have  before  laid  down,  with  the  addition  of  a  mixture  con- 
taining acetate  of  potassium  and  infusion  of  digitalis,  a  drachm 
of  each  for  a  dose,  to  be  repeated  three  times  a  day.  By  these 
means,  a  copious  secretion  of  urine  is  often  induced,  and  the 
dropsy  is  speedily  and  completely  removed.  A  strong  infusion 
of  fresh  broom-tops,  taken  in  sufficient  quantity  every  morning 
to  act  as  a  purgative,  often  proves  a  very  efficient  diuretic. 
The  succus  scojjarii  of  the  Pharmacopoeia  may  be  substituted 
for  the  fresh  infusion.  The  imperial  drink  (cream  of  tartar 
and  lemon),  in  doses  of  from  two  to  four  pints  in  the  twenty- 
four  hours,  is  also  a  pleasant  and  efficacious  diuretic.  The 
late  Sir  James  Simpson  was  the  first  to  use  the  vapour  of  oil 
of  juniper  as  a  diuretic.  Thirty  or  forty  drops  of  the  oil  may 
be  floated  on  boiling  water  in  an  ordinary  jug  or  in  a  suitable 
inhaler ;  and  the  mixed  vapours  of  the  volatile  oil  and  water 
may  be  thus  inhaled  twice  a  day.  In  some  cases,  the  diuretic 
action  is  very  prompt  and  decided.  Another  plan,  originally 
proposed  by  Dr.  Christison,  is  to  apply  digitalis  freely  to  the 
skin.  Dr.  Christison's  plan  consists  in  making  a  strong 
infusion  by  adding  an  ounce  of  the  dried  digitalis  leaves  to 
a  pint  of  boiling  water.  A  large  piece  of  spongio-piline, 
steeped  in  the  infusion,  is  kept  constantly  applied  to  the 
abdomen.  An  alternative  plan  is  to  pour  an  ounce  of  tinc- 
ture of  digitalis  on  the  surface  of  a  large  hot  linseed  poultice, 
which  is  then  applied  over  the  loins  and  back ;  the  poultice, 
with  the  tincture  of  digitalis,  being  renewed  two  or  three  times 
a  day.  This  plan  sometimes  succeeds  when  other  methods 
have  failed  to  remove  the  dropsy. 
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The  free  action  of  a  hydragogue  purgative,  such  as  ela- 
terium,  compound  gamboge  pill,  compound  jalap  powder,  or 
the  powder  composed  of  scammony  resin,  cream  of  tartar,  and 
ginger,  which  I  have  before  mentioned,  is  often  followed  by  a 
more  copious  secretion  of  urine.  The  probable  explanation  of 
the  indirect  diuretic  action  of  a  hydragogue  purgative  is  this. 
The  purgative  excites  a  copious  watery  secretion  from  the 
blood  into  the  bowel ;  this  is  followed  by  the  absorption  of  a 
portion  of  the  dropsical  fluid  which  had  been  effused  into  the 
areolar  tissue,  and  perhaps  into  one  or  more  serous  cavities. 
The  partial  absorption  of  the  dropsical  effusion  removes  or 
lessens  the  pressure  on  the  vessels,  more  especially  on  the 
veins ;  and  so  the  circulation  becomes  more  free,  at  the  same 
time  that  the  absorbed  liquid  exerts  a  diuretic  influence  on  the 
kidneys  similar  to  that  which  we  have  seen  to  occur  during 
convalescence  from  acute  renal  dropsy,  and  not  unlike  that 
which  often  results  from  the  introduction  of  abundant  diluents 
through  the  stomach. 

When  other  means  fail  to  remove  the  dropsy,  when  the 
anasarcous  distension  of  the  legs  is  increasing  and  causing 
pain  and  incipient  erythematous  inflammation,  or  when  the 
breathing  is  becoming  impeded  by  the  accumulation  of  water 
within  the  abdomen  or  the  chest,  or  by  an  oedematous  condition 
of  the  lungs,  prompt,  decided,  and  sometimes  permanent  relief 
may  be  afforded  by  allowing  the  water  to  escape  through  an 
incision  in  the  skin,  about  half  an  inch  long,  just  above  either 
the  outer  or  the  inner  ankle  of  each  leg.  The  incision  must 
be  deep  enough  to  enter  the  areolar  tissue  beneath  the  skin. 
The  best  instrument  for  making  the  incision  is  a  cupping 
scarifier  with  a  single  blade,  which  is  made  for  the  purpose  by 
Messrs.  Matthews,  of  Carey  Street.  The  scarifier,  driven  by  a 
spring,  makes  a  clean  cut  through  the  skin  with  such  rapidity 
that  it  causes  little  or  no  pain.  We  had  lately  a  good  oppor- 
tunity of  testing  the  comparative  painlessness  of  an  incision 
made  by  this  instrument.  A  dropsical  patient  had  his  legs 
acupunctured  by  the  house  physician,  and  cried  out  with  the 
pain  caused  by  the  needle  punctures.  A  few  days  afterwards, 
the  punctures  having  ceased  to  discharge,  while  the  dropsical 
swelling  was  but  little  reduced,  we  made  an  incision  into  each 
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leg  with  the  scarifier.  He  declared  that  he  scarcely  felt  the 
cuts ;  and  the  incisions  discharged  so  freely  that  the  dropsy 
was,  for  a  time,  completely  removed. 

I  have  seen  many  cases  in  which  life  has  been  prolonged 
for  a  considerable  period,  and  some  in  which  a  complete  and 
permanent  cure  has  followed  incision  of  the  legs,  after  other 
means  had  failed  to  afford  relief.  To  refer  to  one  case  only 
out  of  a  number :  towards  the  end  of  July  1861,  I  first  saw  a 
clerk  to  the  New  Eiver  Company,  aged  22.  Since  the  end  of 
March,  he  had  suffered  from  general  dropsy,  the  result  of 
exposure  to  cold.  The  urine  became  nearly  solid  with  heat 
and  acid,  and  it  contained  numerous  oily  casts.  Purgatives 
and  diuretics  failed  to  lessen  the  dropsy ;  and  at  the  beginning 
of  September  the  swelling  of  the  legs  was  so  great  that  the 
skin  cracked,  and  fluid  oozed  through  the  fissures.  I  then  ad- 
vised that  the  legs  should  be  incised.  An  abundant  discharge 
of  liquid  occurred,  and  the  urine  then  became  more  copious. 
From  that  time  he  steadily  improved,  the  dropsy  passed  away, 
and  gradually  the  urine  ceased  to  be  albuminous  ;  but  it  was 
not  until  the  end  of  April  1862,  more  than  a  year  from  the 
commencement  of  his  illness,  that  all  trace  of  albumen  had 
disappeared.  The  chief  medicinal  treatment  after  the  incision 
of  the  legs  consisted  in  giving  the  tincture  of  perchloride  of 
iron  three  times  a  day,  and  a  dose  of  strong  broom-tea  every 
morning.  Since  his  recovery  he  has  insured  his  life,  he  has 
married,  and  has  several  children.  I  heard  of  him  quite 
recently — that  is,  in  1878 — as  remaining  well.  I  have  thought 
this  case  worthy  of  especial  mention,  as  an  example  of  com- 
plete recovery,  after  dropsy  to  an  extreme  degree,  and  albumi- 
nuria with  numerous  oily  casts,  had  continued  for  the  greater 
part  of  a  year ;  the  first  favourable  change  in  the  patient's 
condition  following  directly  upon  a  copious  discharge  of  water 
through  incisions  in  the  legs. 

After  the  dropsical  legs  have  been  punctured,  the  folded 
sheet  and  macintosh,  placed  beneath  to  receive  the  serous 
discharge,  should  be  frequently  renewed  and  kept  clean.  The 
liquid  quickly  decomposes  and  becomes  ammoniacal,  and  in 
this  state  it  may  irritate  and  inflame  the  skin.  Cleanliness 
is,  therefore,  essential  for  safety  as  well  as  for  comfort.  Any 
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inflammatory  redness  about  the  wound  may  usually  be  removed 
quickly  by  the  application  of  a  lead  lotion.  It  is  true  that 
severe  inflammation  and  sloughing  have  sometimes  followed 
incisions  or  punctures  in  anasarcous  legs ;  but  this  may,  and 
often  does,  occur  from  over-distension  of  the  skin,  or  from  the 
mere  pressure  of  the  heavy  dropsical  limbs  upon  the  bed. 
The  result  of  my  experience  is  that  inflammation  of  anasarcous 
legs  has  been  as  often  subdued  as  provoked  by  acupuncture  or 
incision ;  that  inflammation  is  much  less  likely  to  follow  in- 
cisions in  cases  of  renal  than  of  cardiac  dropsy,  when  the 
circulation  is  much  impeded  by  valvular  disease ;  and  that  an 
incision  made  with  the  spring  scarifier  is  as  safe  as  acupunc- 
ture, and  much  less  painful. 

The  copious  secretion  of  urine  which  usually  follows  a 
discharge  of  dropsical  fluid  through  incisions  in  the  skin, 
admits  of  nearly  the  same  explanation  as  that  which  I 
have  already  given  of  the  like  phenomenon,  after  the 
action  of  a  hydragogue  purgative.  The  escape  of  the 
dropsical  effusion  through  one  or  more  incisions  in  the 
skin  removes  pressure  from  the  veins,  and  permits  the 
blood  to  move  more  freely  through  the  vessels.  This  greater 
freedom  of  the  circulation  is  attended  by  a  quickened 
absorption  ;  and  some  of  the  absorbed  dropsical  liquid,  more 
or  less  charged  with  urea,  enters  the  circulation,  and  exerts 
a  diuretic  influence  on  the  kidney.  In  the  treatment  of  a 
copious  dropsical  effusion,  the  main  object,  and  the  chief 
difficulty,  is  to  overcome  the  vis  inertia  of  the  stagnant 
liquid.  If  once  we  can  set  the  liquid  in  motion,  whether 
by  a  primary  diuretic  action  upon  the  kidneys,  by  first 
exciting  a  free  discharge  of  liquid  through  the  bowels,  or 
by  giving  exit  to  a  portion  of  the  liquid  through  incisions 
in  the  skin — in  whichever  way  the  current  is  started — 
the  outward  movement  of  liquid  often  continues  until  the 
whole  of  the  dropsical  effusion  has  been  swept  away,  and, 
in  each  case,  a  free  secretion  of  urine  constitutes  a  part  of 
the  eliminative  process. 

The  ancemia  of  chronic  Bright's  disease  is  to  be  coun- 
teracted by  a  carefully  regulated  diet,  and  by  the  persevering 
use  of  one  or  other  of  the  preparations  of  iron.    When  with 
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anemia  there  is  a  scanty  secretion  of  urine,  and  a  tendency 
to  dropsy,  a  very  useful  combination  is  twenty  minims  of 
the  tincture  of  perchloride  of  iron,  with  a  drachm  of  spirit 
of  nitrous  ether,  and  a  drachm  of  infusion  of  digitalis,  or 
from  ten  to  twenty  minims  of  the  tincture  of  digitalis  in 
an  ounce  of  water,  given  three  times  a  day,  soon  after  food. 
If  the  mixture  be  found  to  constipate,  from  half  a  drachm 
to  a  drachm  of  sulphate  of  magnesium  may  be  added  to  each 
dose,  or  the  bowels  may  be  acted  upon  by  an  occasional 
dose  of  the  compound  colocynth  pill.  Mercury  in  any  form 
often  acts  powerfully  and  injuriously  in  cases  of  Bright's 
disease.  The  chief  use  of  mercurials  in  these  cases  is  to 
assist  the  operation  of  saline  or  vegetable  purgatives. 

Syphilitic  symptoms,  when  present,  are  best  treated  by 
gradually  increasing  doses  of  iodide  of  potassium,  with  bark, 
or  quinine.  The  calomel  vapour  bath  has  been  found  a  useful 
remedy  in  some  syphilitic  cases. 

When  chronic  renal  disease  is  associated  with  a  strumous 
diathesis,  cod-liver  oil  may  often  be  given  with  advantage. 

Dyspnoea  is  one  of  the  most  frequent  and  distressing 
symptoms  associated  with  advanced  Bright's  disease.  It  has 
various  causes,  and  requires  various  remedies.  "When  it 
results  from  cedema  of  the  lungs,  or  dropsical  hydrothorax, 
it  is  best  treated  by  the  remedies  for  dropsy.  In  some  cases, 
anaemia  appears  to  be  the  chief  cause  of  dyspnoea.  The  red 
blood-corpuscles  are  the  oxygen-carriers.  When  the  blood — 
whether  in  cases  of  chlorosis  or  of  Bright's  disease  —contains 
an  excess  of  water  with  a  corresponding  deficiency  of  red 
corpuscles,  the  defective  oxidation  of  the  tissues  and  the 
demand  for  air  are  manifested  by  hurried  and  laborious 
breathing.  The  remedy  for  this  form  of  dyspnoea  is  to  be 
sought  for  in  the  elimination  of  water,  a  carefully  regulated 
nutritious  diet,  and  iron  as  a  restorative  tonic. 

When  dyspnoea  results  from  pulmonary  congestion  and 
bronchial  catarrh,  it  is  best  treated  by  warm  baths,  fomen- 
tations, or  poultices  to  the  chest,  and  mild  counter-irritants. 

Paroxysmal  dyspnoea,  in  many  cases  of  advanced  Bright's 
disease,  appears  to  result  from  the  influence  of  deteriorated 
and  poisoned  blood  upon  the  nerves  and  the  nervous  centres. 
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It  is  sometimes  spoken  of  as  'renal  asthma.'  The  heart's 
action  is  rapid  and  feeble,  the  breathing  is  distressed  and 
hurried,  while  the  respiratory  murmur  is  loud,  puerile,  and 
unattended  by  wheezing  or  crepitating  sounds.  This  form  of 
dyspnoea  is  usually  more  common  and  more  distressing  at 
night.  It  is  not  improbable  that,  in  some  cases,  cardiac  weak- 
ness, with  palpitation  and  dyspnoea,  may  result  from  ex- 
cessive contraction  of  the  minute  branches  of  the  coronary 
arteries,  excited  by  the  stimulant  action  of  morbid  blood,  and 
causing  anaemia  and  malnutrition  of  the  muscular  walls  of 
the  heart.  These  symptoms  are  most  effectually  warded  off 
by  a  carefully  regulated  diet,  by  promoting  the  action  of  the 
skin  and  bowels,  and,  so  far  as  possible,  of  the  kidneys ;  the 
object  being  to  free  the  blood  from  accumulated  impurities. 
Temporary  relief  is  often  afforded  by  ether,  or  by  brandy. 
In  some  cases,  a  small  dose  of  chloral  hydrate,  not  more  than 
ten  grains,  repeated  at  intervals  of  six  or  eight  hours,  is  very 
beneficial.  Chloral  has  this  advantage  over  every  prepara- 
tion of  opium,  that  it  has  no  astringent  action  on  the  bowels, 
and  that  it  rather  increases  than  checks  the  secretion  of  the 
kidneys.  It  therefore  never  excites  the  distressing  sickness 
which  often  results  from  the  astringent  influence  of  opiates  in 
the  advanced  stages  of  renal  degeneration. 

The  inhalation  of  nitrite  of  amyl  sometimes  affords  tempo- 
rary relief  from  the  distress  of  ursemic  dyspnoea ;  but  generally 
the  relief  is  of  but  short  duration ;  and  the  same  may  be  said  of 
nitro-glycerine,  which,  in  doses  of  one-hundredth  of  a  minim, 
often  relieves  the  intense  headache  which  is  a  common  result 
of  uraemia. 

That  the  temporary  benefit  resulting  from  the  use  of  these 
remedies  is  due  to  their  physiological  action  of  relaxing  the 
arterioles  is  possible,  but  by  no  means  certain.  It  is  well, 
however,  to  bear  in  mind  that  in  the  advanced  stage  of 
granular  kidney,  when  there  is  high  arterial  tension  and  a 
corresponding  greatly  hypertrophied  left  ventricle,  sudden  and 
extreme  dilatation  of  the  arterioles  might  expose  the  capil- 
laries of  the  brain  and  other  organs  to  the  risk  of  being 
ruptured  by  the  forcible  impulse  from  the  heart. 

The  immediate  effect  of  nitro-glycerine  and  nitrite  of 


sec.  ix.]     TREATMENT  OF  NERVOUS  SYMPTOMS  781 

amyl  in  lessening  the  high  arterial  tension  in  cases  of 
advanced  renal  degeneration  is  one  amongst  the  numerous 
facts  confirmatory  of  the  doctrine  which  explains  the  high 
tension  by  the  contraction  of  the  hypertrophied  arterioles, 
but  which  are  inconsistent  with  the  theory  of  '  arterio-capil- 
lary  fibrosis,'  which  assumes  that  the  impeded  circulation  is 
the  result  of  a  form  of  senile  degeneration  of  the  coats  of  the 
blood-vessels,  upon  which  the  drugs  in  question  could  exert  no 
influence. 

The  muscular  twitching s  and  the  painful  cramps  which  are 
common  results  of  uraemia,  and  not  unfrequent  precursors  of 
convulsions,  may  sometimes  be  subdued,  or  much  mitigated, 
by  twenty-grain  doses  of  bromide  of  potassium  or  ammonium, 
given  twice  or  three  times  in  the  twenty-four  hours.  A 
combination  of  chloral  hydrate  with  the  bromides  appears 
sometimes  to  have  a  powerful  influence  in  warding  off  ursemic 
convulsions. 

Although  the  use  of  opium  in  all  forms  and  stages  of 
Bright 's  disease  requires  extreme  care,  on  account  of  its  ten- 
dency to  check  all  the  secretions  except  that  of  the  skin,  yet 
you  will  occasionally  meet  with  cases  in  which  the  distressing 
nervous  symptoms  resulting  from  uraemia  are  relieved  by 
opiates  more  effectually  than  by  any  other  means.  There 
are  cases  in  which  the  carefully  observed  result  of  a  cautiously 
conducted  experiment  is  a  better  guide  than  theory. 

In  the  February  number  of  the  Practitioner,  1887,  Dr. 
Tirard  has  given  some  particulars  of  a  case  of  chronic 
Bright's  disease,  in  which  the  subcutaneous  injection  of  the 
hydriodate  of  hyoscin  procured  more  refreshing  sleep  than 
had  been  before  obtained  by  chloral.  The  solution  was 
prepared  by  Mr.  Martindale  according  to  the  formula  of 
Dr.  Mitchell  Bruce  1 — R  Hyoscinae  hydriodatis,  gr.  j. ;  aqua 
destillatae,  rtt200.  Of  this  at  first  two  minims  were  injected 
subcutaneously,  and  afterwards  one  minim  was  found  to  give 
satisfactory  results.  This  drug  seems  to  deserve  a  careful 
trial  in  cases  of  uraemic  insomnia. 

The  sufferers  from  Bright's  disease  are  always  dyspcirtics 
and  the  gastric  symptoms  are  often  very  obstinate  and  distress- 

1  Practitioner,  November  1886. 
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ing.  When,  in  consequence  of  renal  degeneration,  the  blood 
is  contaminated  by  retained  urinary  products,  there  is  often  a 
vicarious  excretion  of  these  impurities  by  the  mucous  mem- 
brane of  the  stomach  and  bowels.  The  gastric  secretions  are 
'  mingled  with  the  ammoniacal  products  of  decomposing  urea ; 
digestion  is  consequently  impaired ;  there  are  flatulent  disten- 
sion of  the  stomach  and  bowels,  nausea,  vomiting,  and  diar- 
rhoea. JMief  is  to  be  sought  by  a  carefully  regulated  diet, 
and  by  giving  with  the  food  from  ten  to  twenty  drops  of  dilute 
hydrochloric  acid  with  a  vegetable  bitter.  The  liquor  strych- 
nine in  doses  of  three  minims,  or  the  tincture  of  nux  vomica 
in  ten-minim  doses,  with  a  mineral  acid,  is  sometimes  espe- 
cially efficacious.  Pepsine  may  sometimes  be  given  with 
advantage. 

In  some  cases  of  advanced  renal  degeneration,  the  vomiting 
is  so  incessant,  that  the  patient  has  to  be  sustained  by  nutritive 
enemata,  while  iced  water  only,  or  iced  milk  in  small  quantity, 
is  taken  by  the  stomach.  In  some  instances  that  have  come 
under  my  observation,  the  straining  and  exhausting  efforts  of 
vomiting  have  been  checked  only  by  frequent  whiffs  of  chloro- 
form vapour. 

When  the  stomach  is  very  irritable,  chloral  can  rarely  be 
retained ;  it  acts  at  once  as  an  emetic  ;  but,  injected  into  the 
rectum,  its  soothing  influence  is  very  similar  to  that  of  chlo- 
roform vapour,  while  it  has  the  advantage  of  producing  a 
more  durable  impression  on  the  nervous  system,  and  there- 
fore requires  to  be  less  frequently  repeated. 

When  the  retina  is  the  seat  of  hemorrhage,  or  of  albu- 
minuric retinitis,  the  eyes  should  be  allowed  to  rest,  and  they 
should  be  carefully  shaded  from  excess  of  light.  This  con- 
dition is  always  very  grave  and  distressing,  but  recovery  of 
sight,  more  or  less  complete,  may  occur,  especially  when  the 
retinitis  is  a  result  of  the  albuminuria  of  pregnancy.  In  the 
early  stage  of  engorgement  with  '  choked  disc,'  a  leech  or  two 
applied  to  the  temples  may  be  beneficial. 

In  the  case  of  an  unmarried  lady,  aged  28,  suffering  from 
chronic  albuminuria  with  what  is  probably  a  large  white  kidney, 
whom  I  saw  last  year  with  Dr.  Sherrard,  of  Brighton,  the  sight 
was  entirely  lost  from  the  rapid  onset  of  bilateral  albuminuric 


sec.  ix.]    TREATMENT  OF  ALBUMINURIC  RETINITIS  783 

retinitis  with  haemorrhage ;  but  very  great  improvement  re- 
sulted from  the  persevering  use  of  the  wet  pack  and  a  com- 
bination of  quinine  and  sulphate  of  iron,  with  sulphate  of 
magnesium  in  sufficient  doses  to  promote  free  action  of  the 
bowels.    Linimentum  iodi  was  also  applied  behind  the  ears. 

In  that  case,  before  recourse  was  had  to  the  wet  pack,  the 
hypodermic  injection  of  pilocarpine  was  tried,  but  it  caused 
so  much  distress  that  it  had  to  be  discontinued. 
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CHAPTEE  XL VI. 

CLINICAL  LECTURE  ON  THE  CURATIVE  INFLUENCE  OF  AN  EXCLU- 
SIVE MILK  DIET  IN  SQME  CASES  OF  INFLAMMATION  OF  THE 
BLADDER.1 

Utility  of  an  Exclusive  Milk  Diet  in  various  Forms  of  Disease— Case  of  Chronic 
Diarrhoea  and  Dysentery— Acute  Bright's  Disease— Painful  Cystitis  of  Nine 
Months'  Duration— Eecovery— Cystitis  of  Two  Years'  Duration— Recovery  in 
a  Fortnight — Cystitis  of  Three  Months'  Duration — Eecovery  in  Three  Weeks 
—Directions  as  to  the  Method  of  giving  Milk— Copaiba  for  Chronic  Catarrh 
of  the  Bladder. 

Gentlemen, — In  the  wards  of  the  hospital  you  have  frequent 
opportunities  of  observing  the  beneficial  influence  of  an  ex- 
clusive milk  diet  in  various  forms  of  disease.  You  have  seen 
some  cases  of  chronic  diarrhoea  and  dysentery  rapidly  and 
completely  cured  by  this  diet,  without  the  aid  of  medicines. 

There  is  one  such  case  now  in  Craven  ward.    E.  J  ,  a 

sailor,  aged  25,  who  got  acute  dysentery  at  Calcutta  in  June 
±ast,  was  admitted  November  1,  suffering  from  abdominal  pain 
and  frequent  watery,  slimy,  blood-tinged  stools.  He  was 
placed  on  milk  alone,  at  first  with  no  medicine.  Improvement 
began  at  once,  and  he  is  now,  in  less  than  a  month,  nearly 
convalescent.  You  have  seen  that  the  diarrhoea  of  typhoid 
fever  is  often  promptly  checked  by  omitting  beef-tea  and  eggs 
from  the  dietary,  and  feeding  the  patient  for  a  few  days 
upon  milk  alone.  You  have  seen  in  numerous  cases  of  acute 
Bright's  disease  (acute  albuminuria)  the  speedy  disappearance 
of  the  albuminuria  under  the  influence  of  rest  in  bed,  a  few 
warm  baths,  and  copious  libations  of  milk.  And  not  un- 
frequently  you  have  seen  that  a  too  early  addition  of  solid 
food  to  the  dietary  has  been  followed  by  the  reappearance  of 

1  Lancet,  December  16,  1876. 
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albumen  in  the  urine.  A  child  now  in  Twining  ward  has 
afforded  an  instructive  illustration  of  this  principle  : — 

Caroline  D  ,  aged  5,  was  admitted  on  Sept.  14,  with 

acute  general  dropsy,  following  scarlet  fever,  her  urine  being 
blood-tinged  and  nearly  solid  with  albumen.  She  was  ordered 
to  have  a  wet  sheet  and  blanket  pack  daily,  as  much  cold  or 
tepid  milk  as  she  would  drink,  no  other  food,  and  at  first  no 
medicine.  She  improved  rapidly,  the  urine  became  copious, 
the  dropsy  disappeared,  and  at  the  end  of  a  fortnight  there 
was  a  mere  trace  of  albumen  in  the  urine.  On  October  16 
the  urine  was  free  from  albumen.  She  was  then  allowed  to 
have  fish  in  addition  to  milk,  and  on  the  following  day  there 
was  again  a  trace  of  albumen,  which  continued  until  the  19th, 
when  the  fish  was  omitted  and  milk  alone  allowed.  On  the 
23rd  the  urine  was  again  free  from  albumen.  Then  she  was 
ordered  a  slice  of  mutton  daily  ;  and  a  few  days  afterwards, 
on  Oct.  30,  the  urine  was  once  more  found  to  contain  a 
trace  of  albumen.  Again,  therefore)  she  was  restricted  to  a 
diet  of  milk  alone  ;  and  the  smallest  possible  trace  of  albumen 
is  present  even  now  (Nov.  27) ;  until  this  has  entirely  dis- 
appeared we  shall  restrict  her  to  the  exclusive  milk  diet. 

It  is  impossible  to  overestimate  the  supreme  importance 
of  strict  attention  to  diet  in  the  treatment  of  all  cases  of 
albuminuria. 

But  I  desire  now  to  direct  your  attention  especially  to  the 
beneficial  influence  of  an  exclusively  milk  diet  in  the  treat- 
ment of  some  cases  of  cystitis.  No  case  of  this  kind  has  oc- 
curred recently  in  my  hospital  practice,  but  within  the  last 
two  years  I  have  seen  elsewhere,  several  cases  in  which  the 
curative  influence  of  a  milk  diet  has  been  very  remarkable  ; 
and  I  propose  now  to  give  you  a  few  particulars  of  three 
illustrative  cases,  taking  them  in  the  order  in  which  they 
occurred. 

Miss  D  ,  aged  17,  consulted  me  first  on  January  22, 

1875.  The  following  history  of  the  case  was  given  in  a 
letter  from  the  patient's  mother.  '  It  was  in  March,  1874, 
that  my  daughter  first  noticed  an  irritability  of  the  bladder, 
disturbing  her  many  times  in  the  day,  and  three  or  four  times 
every  night.    In  June  she  began  to  suffer  pain,  especially  at 
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night.  She  was  treated  by  various  medical  men,  but  became 
daily  worse,  the  water  containing  blood,  pus,  and  albumen. 
On  October  14  she  was  sounded  for  stone,  and  its  absence 
proved,  but  all  the  symptoms  became  much  aggravated. 
During  the  succeeding  three  months  she  suffered,  at  intervals 
varying  from  two  to  three  days,  severe  attacks  of  pain  over 
the  bladder,  lasting  from  two  to  five  hours,  during  which  she 
passed  water  every  two,  three,  or  five  minutes.  Very  hot  hip- 
baths and  opium  pills  afforded  temporary  relief.  I  remarked 
that  fish,  and  more  especially  oysters,  as  food,  always  brought 
on  a  severe  attack  of  pain  and  irritation.  On  Jan.  22,  1875, 
being  then  seventeen,  she  came  under  your  care.' 

She  was  then  suffering  from  severe  pain  over  the  bladder, 
and  from  very  frequent  and  painful  micturition,  so  that  her 
life  was  rendered  miserable.  The  urine  was  acid,  and  con- 
tained a  considerable  amount  of  pus.  All  the  symptoms 
appeared  to  be  the  result  of  inflammation  of  the  bladder, 
but  her  mother  had  been  positively  assured  that  there  was 
disease  of  the  kidneys.  She  had  taken  a  great  number  and 
variety  of  drugs,  but  opiates  alone  had  afforded  any  relief. 
I  advised  a  trial  of  an  exclusive  milk  diet,  warm  hip- 
baths at  night,  and  an  occasional  opiate  draught,  which 
she  had  been  in  the  habit  of  taking  for  the  relief  of  pain. 
She  also  took  occasionally  some  pills  containing  camphor  and 
extract  of  henbane.  I  saw  the  patient  five  times  during 
the  months  of  January,  February,  and  March.  During 
that  time  the  milk  diet  was  continued,  and  there  was  a 
gradual  improvement.  After  March  22  I  did  not  see  her  or 
hear  of  her  again  until  Sept.  12,  when  I  received  a  letter  from 
her  mother,  in  which  she  says :  '  I  am  sure  you  will  be  glad 
to  hear  that  your  young  patient  is  now  quite  restored  to  health, 
and  if  on  any  day  she  does  not  feel  quite  so  well,  a  return  to 
exclusive  milk  diet  for  twenty-four  hours  makes  all  right  again. 
She  began  your  treatment  in  January,  and  although  the 
improvement  was  very  slow  it  was  continuous.  She  spent  the 
month  of  August  at  the  seaside,  bathed  and  swam  without  any 
ill-effects,  and  she  is  able  now  to  resume  all  her  old  occupa- 
tions. Her  food  is  still  principally  milk  and  biscuit,  plain 
meat  once  a  day,  very  seldom  some  green  vegetables,  never  tea, 
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coffee,  beer,  or  wine.  I  give  you  these  details,  believing  they 
will  interest  you,  and  because  we  have  had  to  feel  our  way  so 
cautiously  in  the  matter  of  food.'  After  receiving  this  letter 
I  requested  the  writer  to  call  on  me  with  her  daughter,  and  to 
bring  me  a  specimen  of  my  quondam  patient's  urine  ;  which  I 
found  to  be  in  every  respect  quite  normal,  while  the  young 
lady  reported  herself,  and  looked,  in  perfect  health,  and  free 
from  all  local  irritation. 

Mr.  C.  B  ,  a  country  gentleman,  aged  48,  consulted 

me  October  13,  1876,  on  account  of  frequent  and  painful 
micturition,  which  had  troubled  him  for  two  years.  He 
stated  that  two  years  ago  he  contracted  a  gonorrhoea,  for 
which,  at  the  commencement  of  the  malady,  he  used  an  injec- 
tion of  zinc  and  morphine.  This  quickly  stopped  the  discharge, 
but  he  then  began  to  suffer  from  pain  in  the  bladder  and 
frequent  calls  to  pass  water,  the  urine  being  turbid  with 
mucus,  and  for  several  weeks  tinged  with  blood.  The  frequent 
painful  micturition  and  turbid  urine  had  continued  to  the 
present  time.  He  generally  had  to  pass  water  every  hour 
both  day  and  night.  The  pain  and  irritation  were  much 
increased  by  walking  and  driving ;  so  that,  in  going  about,  he 
had  to  wear  an  india-rubber  urinal.  The  urine  brought  to 
me  was  turbid  with  puriform  mucus,  of  normal  density,  of 
acid  reaction,  and  deposited  some  uric  acid.  It  was  slightly 
coagulable  by  heat  and  acid,  the  albumen  being  probably 
derived  from  the  pus ;  no  tube-casts  were  present.  He  had 
consulted  two  eminent  London  surgeons,  one  of  whom  had 
sounded  him  for  stone  with  a  negative  result ;  but  the  prostate 
was  said  to  be  enlarged.  The  symptoms  had  continued  un- 
abated, notwithstanding  the  various  remedies  which  had  been 
employed ;  temporary  relief  only  having  been  obtained  by  the 
use  of  opium  suppositories.  Up  to  the  time  of  his  coming  to 
me  he  had  continued  to  take  wine  at  his  meals  rather  liberally. 

I  advised  him  to  take  cold  or  tepid  milk  exclusively — 
no  other  food  or  drink, — and  I  prescribed  no  medicine.  He 
returned  to  his  home  in  Yorkshire  on  the  day  after  his  visit 
to  me,  and  a  few  days  afterwards  I  received  from  him  the 
following  report,  dated  October  20  : — 

'  I  consulted  you  on  Friday,  October  13.  I  returned  homo 
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on  Saturday,  the  14th,  and  since  the  middle  of  that  day 
I  have  taken  nothing  but  milk  (neither  solid  nor  liquid),  as 
you  prescribed.    From  the  very  beginning  of  this  diet — 
that  is,  from  the  morning  of  Sunday,  the  15th — I  have  felt 
no  traces  of  the  inflammation.    It  has  been  difficult  for  me 
to  realise  its  sudden  (and  for  the  time)  total  disappearance. 
I  twice  yesterday  drove  three  miles  at  a  time  in  a  common 
cab  without  pain  or  disturbance.    Up  to  the  14th  the  irrita- 
bility had  been  as  bad  as  ever,  and  on  the  afternoon  of  the 
13th  I  had  been  in  very  severe  pain  while  driving  a  short 
distance  in  London.     I  write  to  ask  how  long  I  ought  to 
continue  the  milk  diet  if  the  irritability  does  not  return. 
The  water  is  clear,  but  still  leaves  a  slight  cloud  after  standing 
in  a  glass  bottle.    I  am  in  no  hurry,  and  will  follow  your 
instructions  strictly.    I  shall  be  glad  to  be  liberated  from  the 
milk  diet,  but  I  prefer  it  to  the  inflammation.'    In  a  letter 
dated  October  22  he  says  :  '  The  necessity  for  making  water 
very  frequently  (about  once  an  hour)  ceased  along  with  the 
inflammation  or  irritability.    I  have  since  made  water  hi  the 
daytime  at  irregular  intervals,  but  scarcely,  if  at  all,  more 
frequently  than  when  in  good  health.    Yesterday  I  walked 
three  miles,  and  sat  down  for  an  hour  at  the  end  of  the  walk, 
without  having  to  make  water,  and  to-day  I  have  also  taken 
a  fair  amount  of  walking  exercise  without  any  uneasiness. 
After  the  length  of  time  that  I  have  been  practically  a  cripple, 
this  seems  only  too  good  to  last.'    On  the  23rd  I  received  by 
rail  a  sample  of  his  urine,  which  deposited  only  a  scanty  sedi- 
ment of  mucus,  and  contained  no  albumen.    I  then  advised 
him  by  letter,  while  still  abstaining  from  alcoholic  liquors,  to 
take  in  addition  to  his  milk,  some  plain  solid  food— fish,  game, 
chicken,  or  mutton, — with  some  cooked  vegetables,  and  for 
breakfast  an  egg  with  bread-and-butter.    On  Oct.  27,  exactly 
a  fortnight  after  his  first  visit,  he  called  and  reported  himself 
quite  well.    He  had  been  four  hours  and  a  half  in  the  train 
the  day  before,  without  having  once  to  pass  water ;  he  could 
hardly  realise  the  fact  that  he  was  free  from  all  discomfort. 
The  urine  was  as  clear  as  sherry,  and  entirely  free  from 
mucus.    He  returned  home,  and  I  received  from  him  a  note, 
dated  Nov.  6,  in  which  he  says:    'Until  last  Friday,  the 
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4th,  I  continued  to  abstain  from  all  alcoholic  liquors,  as  you 
advised.  On  and  since  that  day  I  have  drunk  wine  at  dinner 
only,  as  usual.  This  has  had  no  bad  effect  to  my  knowledge, 
and  I  find  myself  at  present  perfectly  well.'  He  ends  with  an 
expression  of  thankfulness  for  the  benefit  derived  from  the 
treatment. 

I  have  seen  a  considerable  number  of  cases  of  rapid 
recovery  from  recent  acute  cystitis,  when  the  disease  has  been 
promptly  and  judiciously  treated,  but  I  never  before  saw  so 
rapid  and  complete  a  cure  of  severe  cystitis  of  two  years' 
duration  as  occurred  in  this  case.  The  result  surprised  and 
gratified  me  almost  as  much  as  it  did  the  patient.  The  modus 
operandi  of  the  milk  is  sufficiently  obvious.  The  urine  is 
largely  diluted  with  water,  and  rendered  mild  and  unirritating 
by  the  digestible  nature  of  the  food ;  the  bladder,  therefore, 
being  comparatively  undisturbed  by  its  contents,  reverts  to 
its  normal  condition,  the  inflammation  of  the  mucous  mem- 
brane subsides,  and  the  morbid  secretion  of  puriform  mucus 
ceases. 

The  Eev.  J.  W— aged  29,  a  curate  in  a  manufacturing 
town,  consulted  me  on  November  2  on  account  of  frequent 
micturition,  and  a  painful  feeling  of  irritation  extending  from 
the  bladder  to  the  end  of  the  penis.  He  passes  water  almost 
every  hour.  These  symptoms  have  troubled  him  for  the 
last  three  months.  He  has  a  weak  stomach,  and  he  believes 
that  his  bladder  trouble  was  excited  by  his  having  drunk, 
one  night,  two  glasses  of  beer  at  supper.  The  urine  was 
acid,  turbid  with  pus,  and  slightly  coagulable  by  heat  and 
acid.  I  advised  him  to  try  a  diet  of  milk  exclusively,  and  to 
take  no  medicine. 

Four  days  afterwards,  on  November  6,  he  called  and  said 
that  he  had  been  taking  a  gallon  of  milk  daily,  and  that  since 
the  second  day  the  feeling  of  irritation  and  the  frequent  calls 
to  pass  urine  had  ceased. 

November  10. — He  has  taken,  in  addition  to  milk,  mutton, 
chicken,  and  rice.  There  has  been  no  return  of  irritation,  and 
ho  feels  quite  well.  The  urine  is  much  less  turbid,  but  it  still 
deposits  a  slight  cloud  of  mucus.  He  was  to  return  to  his  work 
on  the  following  day. 
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On  November  23  he  sent  nie  a  specimen  of  urine,  which  I 
found  entirely  free  from  mucus  and  in  every  respect  quite 
normal;  and  in  a  letter  dated  November  24  he  says,  'My 
health  is,  I  think,  better  now  than  it  has  been  for  many 
months  past,  and  my  bladder  does  not  seem  to  be  affected  in 
the  slightest  degree.' 

Perhaps  a  few  hints  as  to  the  mode  of  giving  milk  in 
these  cases  may  be  useful.  The  milk  may  be  taken  cold  or 
tepid,  and  not  more  than  a  pint  at  a  time,  lest  a  large  mass 
of  curd,  difficult  of  digestion,  form  and  collect  in  the  stomach. 
Some  adults  will  take  as  much  as  a  gallon  in  the  twenty-four 
hours.  With  some  persons  the  milk  is  found  to  agree  better 
after  it  has  been  boiled,  and  then  taken  either  cold  or  tepid. 
If  the  milk  be  rich  in  cream,  and  if  the  cream  disagree,  caus- 
ing heartburn,  headache,  diarrhoea,  or  other  symptoms  of 
dyspepsia,  the  cream  may  be  partially  removed  by  skimming. 
One  reason,  amongst  others,  for  giving  the  milk,  as  a  rule, 
unskimmed — that  is,  with  the  cream — is  that  constipation, 
which  is  one  of  the  most  frequent  and  troublesome  results  of 
an  exclusively  milk  diet,  is  to  some  extent  obviated  by  the 
cream  in  the  unskimmed  milk.  As  a  rule,  it  is  unnecessary, 
and,  therefore,  undesirable,  to  add  bread  or  any  other  form  of 
farinaceous  food  to  the  milk,  which  in  itself  contains  all  the 
elements  required  for  the  nutrition  of  the  body.  When  the 
vesical  irritation  and  catarrh  have  passed  away  and  the 
urine  has  regained  its  natural  character,  solid  food  may  be 
combined  with  the  milk,  and  thus  a  gradual  return  may 
be  made  to  the  ordinary  diet,  while  the  effect  upon  the  urine 
and  the  bladder  is  carefully  watched. 

There  are  some  patients  with  whom,  unfortunately,  milk 
in  any  form,  and  even  in  small  quantities,  so  decidedly  dis- 
agrees that  it  is  for  them  as  unsuitable  a  diet  as  any  other 
form  of  indigestible  food  would  be. 

If  a  chronic  catarrhal  condition  of  bladder  remain  after 
the  acute  symptoms  have  subsided,  copaiba  balsam  often 
effects  a  rapid  and  complete  cure.  One  capsule  may  be  given 
an  hour  or  two  after  food  three  times  a  day;  and,  if  the 
stomach  will  bear  it,  the  dose  may  be  increased  until  six,  and 
even  nine  capsules  are  taken,  in  three  doses,  in  the  twenty- 


xlvi.]  COPAIBA  FOB  VESICAL  CATABBH  791 

four  hours.  In  one  case  which  had  been  of  a  year's  duration, 
the  urine  being  turbid  with  blood  and  pus,  and  smaller  doses 
of  copaiba  having  failed  to  cure,  at  the  suggestion  of  Sir 
William  Fergusson,  who  saw  the  patient  with  me,  the  dose 
was  increased  to  three  capsules  three  times  a  day,  and  the 
result  was  a  complete  and  permanent  cure  within  six  weeks ; 
the  urine  at  the  end  of  the  treatment  being  of  a  natural 
sherry  colour,  transparent,  and  without  a  trace  of  mucus. 
Quite  recently  I  have  seen  a  young  lady  in  whom  acute 
cystitis  from  cold  had  left  a  vesical  catarrh  after  a  period  of 
six  weeks.  I  prescribed  one  capsule  three  times  a  day,  and, 
in  less  than  a  week,  the  urine  was  entirely  free  from  mucus, 
and  the  cure  was  complete.  I  have  seen  equally  good  results 
in  other  cases.  It  is  probable  that  the  remedy,  being  ex- 
creted by  the  kidneys,  has  a  local  curative  action  on  the 
mucous  membrane  of  the  bladder.  The  copaiba  sometimes 
brings  out  a  transient  erythematous  rash  on  the  skin.  When 
this  occurs,  the  dose  of  the  copaiba  must  be  lessened,  or  it 
may  be  necessary  to  discontinue  the  medicine  for  a  time,  and 
then  perhaps  to  resume  it  in  smaller  doses. 

If  I  might  venture  to  give  a  hint  to  my  surgical  colleagues 
and  friends,  I  should  say  that  an  exclusively  milk  diet  would 
probably  be  found  very  suitable,  for  most  patients,  during  the 
first  few  days  after  the  operation  of  lithotrity;  the  object 
being  of  course  to  lessen,  as  much  as  possible,  the  inflamma- 
tion and  catarrh  resulting  from  the  mechanical  irritation  of 
the  mucous  membrane  of  the  bladder. 

I  have  recently  seen  two  cases  in  which  the  vesical  irrita- 
tion and  catarrh  resulting  from  a  stone  in  the  bladder,  were 
much  mitigated  by  the  milk  diet ;  the  patients  being  thereby 
brought  into  a  more  favourable  condition  to  undergo  suc- 
cessfully, one  the  operation  of  lithotomy,  the  other  that  of 
lithotrity. 
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CHAPTER  XLVII. 

ON  THE  VARIOUS  MODES  OF  TESTING  FOR  SUGAR  IN  THE  URINE. 

Moore's  Test— Fermentation  Test— Trommer's  Test— Fehling's  Solution— Dr. 
Pavy's  Ammonio-Cupric  Process— Picric  Acid  and  Potash  Test— Formula  for 
the  Ferric  Acetate  Colour  Standard— The  Picro-Saccharometer— Proportions 
of  Picric  Acid  required — Eeduction  of  Grains  per  Ounce  to  a  Percentage  Pro- 
portion—Distilled or  Soft  Water  for  Dilution — Various  Modes  of  Diluting — 
The  Picric  Acid  must  be  in  Proportion  to  the  Amount  of  Sugar — The 
Influence  of  Albumen  on  the  Test  very  slight — Unoxidised  Sulphur  Com- 
pounds in  the  Urine  have  no  Influence  on  the  Test — Comparison  with 
Pavy's  Ammonio-Cupric  Method  in  Solutions  of  pure  Glucose  and  in  Urine 
— Reduction  in  Normal  Urine  estimated  by  Picric  Acid  and  by  Pavy's 
Method — Nature  of  the  Normal  Reducing  Agent  and  Mode  of  Determining 
the  Amount — Picric  Acid  and  Potash  give  a  Red  Colour  to  Normal  Urine 
when  Cold — Some  Constituents  in  Normal  Urine  prevent  the  Precipitation 
of  Suboxide  of  Copper  in  Testing  with  Fehling's  Solution — Reduction  due 
to  the  Administration  of  Certain  Drugs — All  Urines  should  be  Tested  for 
both  Sugar  and  Albumen — Ready  Method  of  doing  this — Pocket  Test  Case 
for  Bedside  Albumen  and  Sugar  Testing — Polarising  Saccharometers — The 
Practical  Importance  of  Testing  for  Albumen  and  Sugar  in  every  Case  of 
Disease— Glycosuria  not  to  be  Confounded  with  Diabetes — Typical  Case  of 
Saccharine  Dyspepsia — Final  Comparison  of  the  Chief  Tests  for  Sugar  in 
the  Urine. 

Gentlemen, — In  a  former  lecture  (p.  636)  I  described  and  de- 
monstrated the  various  modes  of  testing  for  albumen  in  the 
urine;  on  the  present  occasion  I  propose  to  show  you  the 
chief  tests  for  sugar,  and  to  estimate  the  relative  value  of 
each.  I  will  first  show  you  what  is  called  Moore's  test.  I 
pour  about  a  drachm  of  saccharine  urine  into  a  test-tube,  and 
add  half  its  bulk  of  liquor  potassae,  then  I  heat  the  mixture 
over  the  lamp ;  and  after  boiling  it  for  a  minute  or  two,  you 
see  it  gradually  assume  a  brandy-brown  colour.  This  test  is 
easily  applied,  but  it  is  not  very  delicate,  since  it  will  not 
indicate  a  proportion  of  sugar  less  than  about  two  grains  to 
the  ounce.    I  will  presently  show  you  far  more  delicate  tests. 
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Then  Moore's  test  has  sometimes  misled  inexperienced  ob- 
servers in  this  way  : — Liquor  potassse  often  contains  lead  from 
the  bottles  in  which  it  has  been  kept ;  and  when  lead-con- 
taminated liquor  potassse  is  boiled  with  albuminous  urine,  the 
sulphur  of  the  albumen  combines  with  the  lead  to  form  a  dark 
sulphide,  which  unpractised  experimenters  might  mistake  for 
the  brown  colour  produced  in  saccharine  urine. 

The  Fermentation  Test. — When  saccharine  urine  is  mixed 
with  yeast  and  kept  warm,  fermentation  takes  place  with  the 
evolution  of  carbonic  acid  and  the  formation  of  alcohol.  Sir 
William  Eoberts  (on  Urinary  and  Renal  Diseases)  has  shown 
that  this  test  may  be  made  use  of  for  a  quantitative  analysis. 
As  the  sugar  is  decomposed,  the  specific  gravity  of  the  urine 
falls.  Each  degree  of  specific  gravity  lost  indicates  one  grain 
of  sugar  to  the  ounce.  The  great  objection  to  this  method  is 
the  length  of  time,  at  least  twenty- four  hours,  required  for  its 
completion.  The  urine  is  capable  of  absorbing  about  its  own 
bulk  of  carbonic  acid,  and,  according  to  Sir  William  Eoberts, 
urine  containing  two  and  a  half  grains  to  the  ounce  or  less 
gives  no  visible  sign  of  fermentation.  It  is,  therefore,  less 
sensitive  than  even  Moore's  test. 

Trommer's  Test. — To  this  saccharine  urine  in  a  test-tube, 
I  add  a  drop  or  two  of  a  solution  of  sulphate  of  copper,  and  to 
this  again  an  excess  of  liquor  potassae.  The  oxide  of  copper, 
which  is  first  thrown  down,  is  redissolved,  and  forms  a  clear 
blue  liquid.  Now,  on  applying  heat  the  oxide  of  copper  is 
reduced  to  a  suboxide,  which  forms  a  dense  red  or  yellow 
deposit.  An  excess  of  copper,  not  being  dissolved,  may  cause 
confusion,  and  the  dark  brown  colour,  from  the  action  of  the 
potash  on  the  sugar,  may  interfere  with  the  result. 

Feldincfs  Solution. — A  more  satisfactory  mode  of  applying 
the  copper-test  is  in  the  form  of  Fehling's  solution,  which 
contains  the  following  ingredients :— sulphate  of  copper  90£ 
grains,  neutral  tartrate  of  potassium  364  grains,  solution  of 
caustic  soda,  specific  gravity  1-12,  four  fluid  ounces,  cold  water 
to  make  up  six  fluid  ounces.  To  use  this  solution,  a  column 
of  about  three-quarters  of  an  inch  is  poured  into  a  test-tube, 
and  heated  until  it  boils,  and  then  a  drop  or  two  of  the  urine 
to  be  tested  is  added.    In  a  few  seconds,  if  the  urine  contain 
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much  sugar,  the  liquid  becomes  of  an  opaque  yellow  colour, 
and  a  copious  red  or  yellow  precipitate  falls.  If  the  quantity 
of  sugar  be  small,  the  urine  is  added  more  freely,  but  not 
beyond  the  volume  of  the  copper-solution.  Fehling's  solution 
soon  undergoes  change  by  keeping,  a  portion  of  the  oxide  of 
copper  becomes  precipitated,  and  then,  of  course,  the  strength 
of  the  test  is  changed.  When  the  test  has  been  kept  for  some 
time,  it  will  deposit  suboxide  on  boiling  without  the  presence 
of  sugar.  This  is  one  reason  for  boiling  the  test  before  adding 
the  suspected  urine.  If  boiling  the  liquid  render  the  test 
turbid,  it  must  be  filtered,  or  a  fresh  solution  prepared.  When 
the  solution  is  used  for  a  quantitative  analysis,  it  must  be 
freshly  prepared,  and  its  strength  is  such  that  100  minims 
are  reduced  by  half  a  grain  of  sugar,  the  complete  reduction 
being  shown  by  the  disappearance  of  the  blue  colour,  while 
the  suboxide  of  copper  is  precipitated.  The  process  must  be 
rapidly  completed ;  otherwise  by  exposure  to  the  air,  a  portion 
of  the  suboxide  is  reconverted  into  cupric  oxide,  and  the 
amount  of  sugar  will  thus  be  over-estimated.  When  the  urine 
is  highly  saccharine,  it  must  be  diluted  to  a  definite  propor- 
tion, five,  ten,  or  more  times,  before  the  analysis  is  made ; 
and  then  the  result  is  to  be  multiplied  by  the  number  of 
dilutions. 

Dr.  Pavy  has  modified  and  improved  upon  Fehling's  method 
of  analysis.1  The  essential  difference  between  the  method  of 
Dr.  Pavy  and  that  of  Fehling  consists  in  the  addition  of  a 
sufficient  quantity  of  ammonia  to  the  copper-solution  to  prevent 
the  precipitation  of  the  cuprous  oxide,  after  its  production  by 
the  reducing  action  of  the  glucose.  Eochelle  salt  (potassio- 
tartrate  of  sodium),  though  it  effectually  dissolves  cupric  oxide, 
is  incapable  of  dissolving  cuprous  oxide  ;  and  some  difficulty  is 
often  experienced  in  ascertaining,  by  Fehling's  process,  the 
exact  moment  of  disappearance  of  the  blue  colour  due  to 
cupric  copper,  on  account  of  the  turbidity  and  red  tint  im- 
parted by  the  precipitated  cuprous  oxide.  This  difficulty  is 
removed  by  Dr.  Pavy's  process,  since  the  ammonia  altogether 
prevents  the  precipitation  of  cuprous  oxide,  and  in  a  clear 
solution  the  exact  amount  of  sugar  required  to  completely  de- 

1  Lancet,  March  1,  1884,  p.  376. 
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colourise  the  cupric  blue  tint  may  be  more  easily  determined. 
The  chief  precaution  necessary  is  to  completely  exclude  air 
during  the  determination;  because  a  colourless  ammoniacal 
cuprous  solution  is  rapidly  rendered  blue  by  exposure  to 
atmospheric  oxygen,  the  cupric  hydrate  being  thereby  re- 
produced. 

The  Picric  Acid  and  Potash  Test  for  Sugar. — In  a  letter 
which  I  published  in  the  Lancet,  November  18,  1882,  I  stated 
that  I  had  accidentally  stumbled  upon  the  fact  that  picric 
acid,  when  boiled  with  caustic  potash,  forms  a  most  delicate 
test  for  glucose.  I  added  some  picric  acid  solution  to  a  boil- 
ing specimen  of  diabetic  urine,  which  had  been  previously 
mixed  with  liquor  potassae,  and  found,  to  my  surprise,  that 
the  liquid  at  once  assumed  an  intensely  dark  colour.  I  was 
not  then  aware  of  the  fact  that  this  reaction  of  picric  acid 
with  grape-sugar  had  been  published  by  Braun,  a  German 
chemist,  nearly  twenty  years  before.1  In  that  paper,  it  is 
shown  that  grape-sugar,  when  boiled  with  picric  acid  and 
potash,  reduces  the  yellow  picric  acid  to  the  deep  red  picramic 
acid,  the  depth  of  colour  depending  on  the  amount  of  sugar 
present. 

I  am  not  aware  that,  hitherto,  any  attempt  has  been  made 
to  utilise  this  as  a  qualitative  clinical  test  for  sugar  in  the 
urine,  or  as  a  means  of  accurately  estimating,  by  the  depth  of 
colour,  the  amount  of  grape  sugar  in  a  saccharine  solution. 
But  now,  after  having,  for  a  time,  been  the  subject  of  much 
hostile  criticism,  the  value  of  the  test  for  both  purposes  has 
been  completely  proved  and  established. 

I  take  a  fluid  drachm  of  a  solution  of  grape-sugar,  in  the 
proportion  of  a  grain  to  the  fluid  ounce,  mix  it  with  half  a 
drachm  of  liquor  potassae  (P.B.),  and  forty  minims  of  a  satu- 
rated solution  of  picric  acid,  and  make  up  the  mixture  to  four 
drachms  with  distilled  water.2    The  mixture  is  conveniently 

1  Ueber  die  Umwandlung  der  Pikrinsdure  in  Pikramminsdure,  und 
Uber  die  Nachweisung  der  Trauben-Zucker.  C.  D.  Braun,  Zeitschrift  Mr 
Chcmie,  1865. 

2  It  has  been  ascertained  by  careful  experiment  that,  while  half  a  drachm 
of  liquor  potassae  may  be  used  as  a  constant  quantity  for  the  analysis  of 
saccharine  solutions  of  any  strength,  the  proportion  of  picric  acid  solution 
should  not  be  less  than  forty  minims,  even  for  the  analysis  of  weak  solutions 


79G 


VARIOUS  TESTS  FOR  SUGAR 


[chap. 


made  in  a  boiling-tube  ten  inches  long  and  three-fourths  of 
an  inch  in  diameter,  which  should  be  marked  at  the  height  of 
four  drachms.  With  a  long  boiling-tube,  there  is  little  risk 
of  the  liquid  boiling  over ;  and  the  steam,  condensing  in  the 
upper  cooler  part  of  the  tube,  flows  back  as  water,  so  that 
there  is  little  loss  by  evaporation.  The  liquid  is  now  raised 
to  the  boiling-point,  and  kept  boiling  for  sixty  seconds,  so  as  to 
ensure  complete  reaction  between  the  sugar  and  the  picric  acid. 
During  the  process  of  boiling,  the  pale  yellow  colour  of  the 
liquid  is  changed  to  a  beautiful  claret-red. 

The  liquid  having  been  cooled  by  cautiously  immersing 
the  tube  in  cold  water,  we  ascertain  that  its  level  is  that  of 
the  four-drachm  mark  on  the  tube ;  and  if  found  below  the 
mark,  it  is  brought  up  to  it  by  the  addition  of  distilled  water. 
The  colour  now  is  that  which  results  from  the  decomposition 
of  picric  acid  by  a  grain  of  sugar  to  the  ounce,  four  times 
diluted  by  the  reagents;  and  this  colour  is  a  convenient 
standard  for  comparison  in  making  a  quantitative  analysis. 
The  picramic  acid  solution,  on  exposure  to  the  light  even  for 
a  few  hours,  becomes  paler ;  but  the  colour  may  be  exactly 
imitated  by  a  mixed  solution  of  ferric  perchloride,  acetic  acid, 
and  ammonia.  The  following  is  the  formula  for  the  standard 
colour  solution,  for  which,  and  for  much  other  valuable  aid 
in  working  out  the  details  of  the  analytical  process,  I  am  in- 
debted to  my  son,  G.  Stillingfleet  Johnson,  F.C.S. 

of  glucose.  If  a  grain  to  the  ounce  solution  be  boiled  with  a  less  proportion  of 
picric  acid,  the  resulting  colour  is  slightly,  though  appreciably,  paler  than  when 
the  full  amount  of  acid  is  used.  When  the  full  proportion  of  picric  acid  is 
added,  a  yellowish  precipitate  of  potassium  picrate  falls  in  the  cold  liquid. 
This  is  redissolved  before  the  liquid  reaches  the  boiling-point.  That  the  deeper 
tint  obtained  by  boiling  a  drachm  of  solution  of  glucose,  containing  one  grain  of 
glucose  per  fluid  ounce  with  thirty  minims  of  liq.  potasste  and  forty  minims  of 
picric  acid  solution,  and  water  up  to  four  drachms,  is  not  due  to  any  red  colora- 
tion produced  by  the  action  of  the  potash  upon  the  excess  of  picric  acid  present, 
is  proved  by  the  fact  that  the  colour  thus  obtained  is  identical  with  that  which 
is  observed  when  one  drachm  of  solution  of  glucose,  containing  four  grains  of 
glucose  per  one  fluid  ounce,  is  boiled  with  thirty  minims  of  liq.  potassce,  forty 
minims  of  picric  acid  solution  and  water  up  to  four  drachms,  and  the  resulting 
dark  liquid  is  subsequently  diluted  four  times.  In  this  latter  case,  the  excess 
of  picric  acid  present  over  and  above  the  quantity  necessary  for  complete  inter- 
action between  it  and  the  total  sugar  in  solution  is  very  small.  Either  of  the 
above  processes  therefore  might  be  employed  for  fixing  the  grain  standard. 
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Liq.  ferri  perchlor.  fort.  (sp.  gr.  1-42),  3j*. ;  acid.  acet. 
glacial,  (sp.  gr.  1-058),  siv. ;  liq.  ammonias  (sp.  gr.  0-959), 
til  100;  aqua  destil.  ad  Jiv.1 

Mix  thoroughly  the  iron  solution  with  the  acetic  acid, 
then  add  the  liq.  ammonias,  and  dilute  up  to  four  ounces. 
The  ingredients  are  all  of  the  strength  prescribed  by  the 
British  Pharmacopoeia. 

The  colour  of  this  standard  is  identical  with  that  which 
results  from  boiling  with  picric  acid  and  potash  a  grain  to 
the  ounce  solution  of  glucose,  four  times  diluted  by  the  re- 
agents and  water  in  the  boiling-tube ;  and  as  all  saccharine 
solutions,  containing  not  less  than  a  grain  of  sugar  to  the 
ounce,  are  similarly  diluted  in  the  process  of  analysis,  the 
standard  is,  in  fact,  one  of  a  grain  to  the  ounce.  When  a 
fresh  iron  solution  is  made,  it  should  be  checked  by  comparison 
with  a  grain-solution  of  sugar,  boiled  with  picric  acid  and 
potash,  and  four  times  diluted  as  above  described. 

I  have  here  a  standard  iron  solution,  which  was  made 
a  year  ago,  and  which,  having  been  kept  in  a  closely 
stoppered  bottle,  retains  its  colour  unchanged.  I  have  also 
a  solution  of  grape-sugar,  one  grain  to  the  ounce,  in  eighty 
per  cent,  of  water  and  twenty  per  cent,  of  rectified  spirit, 
which  has  kept  without  change  in  an  accurately  stoppered 
bottle  for  the  same  period.  The  alcohol  prevents  the  spon- 
taneous decomposition  of  the  sugar,  but  has  no  reducing 
action  on  picric  acid. 

If,  now,  a  drachm  of  a  solution  of  grape-sugar,  containing 
two  grains  to  the  ounce,  be  mixed  with  the  same  quantity  of 
liquor  potassae  and  picric  acid,  and  made  up  to  four  drachms 
in  the  boiling-tube,  the  result  of  boiling  the  mixture  as  before 
for  sixty  seconds  will  be  the  production  of  a  much  darker 
colour  than  when  the  one-grain  solution  was  acted  upon ;  but, 
if  now  the  dark  liquid  be  diluted  with  its  own  volume  of  water, 
the  colour  will  be  the  same  as  that  of  the  one-grain  solution. 

The  dilution,  after  boiling,  is  accurately  done  in  a  stoppered 
tube,  twelve  inches  long  and  three-quarters  of  an  inch  in 

1  This  standard  solution  may  be  obtained  from  Messrs.  Bell  &  Co.,  225 
Oxford  Street,  from  Messrs.  Savory  &  Moore,  143  New  Bond  Street'  and 
probably  from  other  pharmaceutical  chemists. 
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diameter,  graduated  into  10  and  100  equal  divisions.  By 
the  side  of  this  tube,  and  held  in  position  by  an  S-shaped 
band  of  metal,  is  a  stoppered  tube  of  equal  diameter,  and 
about  six  inches  long,  containing  the  standard  iron  solution.1 
(See  fig.  41.) 

Sufficient  of  the  dark  saccharine  liquid  to  be  analysed  is 
poured  in  to  occupy  exactly  ten  divisions  of  the  graduated 

tube.  Distilled  or  rain  water  is 
then  added  cautiously,  until  the 
colour  approaches  that  of  the 
standard.  The  level  of  the  liquid 
is  then  read  off  and  noted.  A 
more  exact  comparison  of  the 
saccharine  liquid  with  the  stan- 
dard is  made  by  pouring  into 
a  flat-bottomed  colourless  tube, 
about  six  inches  long  and  an 
inch  in  diameter,  as  much  of 
the  standard  as  will  form  a 
column  of  liquid  about  an  inch 
in  height,  and  an  exactly  equal 
column  of  the  saccharine  liquid 
in  a  precisely  similar  tube.  The 
operator  then  looks  down  through 
both  tubes  at  once,  one  being 
held  in  each  hand,  upon  the 
surface  of  a  white  porcelain  slab, 
or  a  piece  of  white  paper.  In 
this  way,  a  slight  difference  of 
tint  is  readily  recognised ;  and, 
if  the  liquid  to  be  analysed  be 
found  to  be  darker  than  the 
standard,  it  is  returned  to  the 
saccharometer  and  diluted  until 
the  two  liquids  are  found  to  be 
identical  in  colour  ;  when  the  final  reading  is  taken.2  If 


FIG.  41.— THE  PlOKO-SACeHAIlOMETEIl, 
AS  DESCRIBED  IN  THE  TEXT. 

The  shading  of  the  side  tribe  indicates  the 
ferric  acetate  standard.  The  darker 
shading  at  the  bottom  of  the  gradu- 
ated tube  shows  the  saccharine  fluid, 
darkened  by  boiling  with  picric  acid 
and  potash,  and  occupying  ten  divi- 
sions before  dilution. 


1  This  picro-saccharometer  and  the  other  apparatus  required  for  a  quanti- 
tative analysis  are  made  by  E.  Cetti,  3G  Brooke  Streot,  Holborn,  E.C. 

2  For  clinical  purposes,  it  is  quite  unnecessary  to  use  the  flat-bottomed 
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we  arc  in  doubt  whether  the  saccharine  liquid  is  darker  than 
the  standard,  a  few  drops  may  be  poured  back  into  the  sac- 
charometer,  so  as  slightly  to  shorten  the  column  of  liquid 
in  the  test-tube ;  and  if  now  the  tints  appear  more  nearly 
equal,  it  is  evident  that  the  liquid  requires  rather  more  dilu- 
tion. The  saccharine  liquid  having  been  diluted  four  times 
by  the  reagents,  a  colour  equal  to  that  of  the  standard 
would  indicate  one  grain  of  sugar  per  fluid  ounce.  If  further 
dilution  were  required — say  from  ten  to  twenty  divisions — 
the  proportion  of  sugar  would  be  two  grains  per  ounce,  and 
so  on  to  thirty  or  forty  or  upwards,  or  to  intermediate 
divisions.  Thus,  dilution  from  ten  to  thirty-five  divisions 
would  indicate  3*5  grains  of  sugar  per  ounce. 

We  have  found,  by  experiment,  that  ten  minims  of  a  cold 
saturated  solution  of  picric  acid  are  rather  more  than  suffi- 
cient for  decomposition  by  one  drachm  of  a  solution  of  grape- 
sugar,  in  the  proportion  of  one  grain  to  the  ounce.  A  drachm 
of  the  solution  would  of  course  contain  one-eighth  of  a  grain 
of  sugar.  In  making  an  analysis  of  urine,  the  various  ingre- 
dients should  be  mixed  in  the  following  proportion  :  A  drachm 
of  the  urine,  a  drachm  of  a  saturated  solution  of  picric  acid, 
half  a  drachm  of  liquor  potassae,  and  a  drachm  and  a  half  of 
water.  This  amount  of  picric  acid  is  sufficient  for  the  analysis 
of  a  drachm  of  a  solution  of  sugar  in  the  proportion  of  six 
grains  to  the  fluid  ounce.  If  the  amount  of  sugar  be  less  than 
this  the  excess  of  picric  acid  does  not  interfere  with  the  result.1 
But  if  the  proportion  of  sugar  be  higher  than  six  grains  to 
the  ounce,  the  saccharine  fluid  should  be  diluted  with  distilled 
or  rain  water,  in  a  definite  proportion,  before  commencing 

tubes.  A  sufficiently  accurate  result  is  obtained  by  comparing  the  depth  of 
colour  in  the  two  tubes  of  the  saccharometer. 

1  Although  some  impure  samples  of  picric  acid  give  a  reddish  colour  when 
boiled  with  caustic  potash,  pure  picric  acid,  such  as  may  be  easily  and  cheaply 
obtained,  forms  a  pale  yellow  mixture  with  boiling  liquor  potasste.  I  once  met 
with  an  impure  sample  which  not  only  gave  a  red  colour  when  boiled  with 
liquor  potassae,  but  the  liquid  was  rendered  turbid  by  fine  granules.  The 
impurity  was  removed  by  solution  and  recrystallisation.  A  simple  test  of  the 
purity  of  picric  acid  for  chemical  purposes  is  to  boil  a  mixture  of  one  volume 
of  a  saturated  solution  with  half  its  volume  of  liquor  potassae.  The  resulting 
liquid  should  be  quite  pellucid,  and  of  a  pale  lemon-yellow  colour,  without  the 
slightest  tinge  of  red. 
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the  analysis,  and  the  product  of  the  analysis  of  the  diluted 
fluid  is  then  to  be  multiplied  by  the  degree  of  dilution— two, 
five,  or  ten,  as  the  case  may  be,  to  which  the  original  fluid 
has  been  subjected. 

When  the  urine  has  been  diluted  ten  times,  the  figures  on 
the  saccharometer  indicate  the  number  of  grains  per  ounce. 
Thus,  when  the  ten  times  diluted  urine,  after  boiling  with 
picric  acid  and  potash,  is  further  diluted  in  the  saccharometer, 
from  10  divisions  to  35,  to  obtain  the  standard  colour,  the 
amount  of  sugar  is  35  grains  to  the  ounce ;  while  the  same 
figures,  with  a  sample  five  times  diluted,  would  indicate  half 
that  amount — that  is,  17-5  grains. 

To  reduce  the  amount  of  sugar  per  ounce  to  the  propor- 
tion per  cent.,  we  have  to  remember  that  an  ounce  of  water 
at  62°  F.  weighs  437 '5  grains.  If  now  the  proportion  of 
sugar  is  40  grams  per  ounce,  then  as  437*5  :  100 ::  40  :  9-142 
per  cent. 

Distilled  water,  or  clear  rain-water,  should  be  used  for 
diluting.  Hard  water,  containing  salts  of  lime,  is  rendered 
somewhat  turbid  by  the  carbonate  of  lime  precipitated  by 
mixture  with  caustic  potash  ;  and  any  turbidity  in  the  liquid 
interferes  with  the  exact  estimation  of  the  depth  of  colour. 
In  testing  undiluted  urine,  a  slight  turbidity  often  results 
from  separation  of  phosphates  by  the  potash.  This  turbidity 
may  be  removed  by  allowing  the  phosphates  to  form  a  sedi- 
ment, or  more  speedily  by  filtration.  When  a  highly  sac- 
charine liquid  is  diluted  five  or  ten  times  before  mixture  with 
the  testing  materials,  no  phosphatic  turbidity  occurs.  In 
making  a  volumetric  analysis,  care  must,  of  course,  be  taken 
that  the  measurements  and  dilutions  are  accurately  made. 

The  preliminary  dilution  of  a  strongly  saccharine  specimen 
may  be  made  in  the  graduated  saccharometer  tube  ;  or,  into 
a  flask  graduated  to  contain  fifty  cubic  centimetres,  five  or  ten 
cubic  centimetres  of  the  saccharine  liquid  may  be  delivered 
from  a  graduated  measure  or  pipette ; 1  then,  the  flask  being 

1  If  a  graduated  measure  is  used  it  should  be  rinsed  out  after  pouring  the 
urine  from  it  into  the  diluting  flask  with  some  of  the  water  used  for  diluting, 
but  a  pipette  is  graduated  to  deliver  a  certain  measure  of  liquid  without 
subsequent  rinsing. 
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filled  up  to  the  graduation  with  distilled  or  soft  water,  the  dilu- 
tion will  be  ten  times  with  five  cubic  centimetres,  and  five 
times  with  ten  cubic  centimetres  of  the  liquid  to  be  analysed. 
Or,  without  any  special  apparatus,  an  accurately  measured 
drachm  of  urine  may  be  diluted  up  to  five  or  .ten  drachms  with 
distilled  water. 

Another  important  point  is  that,  while  the  amount  of 
potash  remains  the  same,  the  picric  acid  must  be  in  propor- 
(  tion  to  the  quantity  of  sugar  in  solution.  It  has  already  been 
mentioned  that  ten  minims  of  the  picric  acid  solution  are 
more  than  equal  to  one-eighth  of  a  grain  of  glucose,  which  is 
the  amount  contained  in  one  drachm  of  a  solution  of  glucose, 
in  the  proportion  of  a  grain  to  a  fluid  ounce.  A  considerable 
excess  of  picric  acid  does  not  appreciably  affect  the  colour  of  the 
picramic  acid,  while  a  deficiency  would,  of  course,  lead  to  an 
under-estimate  of  the  amount  of  sugar.  If  an  analysis  with 
sixty  minims  of  picric  acid  solution  indicates  from  six  to  seven 
grains  of  sugar  per  ounce,  it  is  probable  that  some  sugar  has 
been  left  undecomposed ;  and  a  second  analysis  of  a  diluted 
specimen,  might  therefore  give  a  higher  and  a  more  correct 
result.  If,  on  the  other  hand,  a  second  analysis,  with  a  larger 
proportion  of  picric  acid,  gives  an  identical  result,  we  may  feel 
certain  that  the  whole  of  the  sugar  has  been  decomposed,  and 
the  amount  correctly  indicated  by  the  resulting  picramic 
coloration.  In  any  case,  when  the  amount  of  sugar  indicated 
is  less  than  would  suffice  to  react  upon  the  amount  of  picric 
acid  employed,  the  result  may  be  relied  upon  as  correct. 

The  presence  of  albumen,  even  in  large  amount,  has  but 
little  influence  on  the  picric  acid  test  for  sugar.  In  illustra- 
tion of  this  the  following  experiments  will  suffice.  A  specimen 
of  urine,  normal  as  regards  its  reducing  influence  on  picric 
acid,  but  containing  a  large  amount  of  albumen,  was  boiled 
with  picric  acid  and  potash,  with  sufficient  water  to  dilute  the 
urine  by  its  own  volume  of  liquid.  A  second  portion  was 
treated  in  the  same  way  after  the  separation  of  the  albumen 
by  boiling  and  filtration,  and  the  first  specimen  gave  a  darker 
tint  than  the  second,  to  a  degree  that  might  be  considered  to 
indicate  one-tenth  of  a  grain  of  sugar  per  ounce.  Another 
portion  of  the  urine  was  decolorised  by  repeated  filtering 
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through  charcoal ;  and  of  this,  one  specimen  was  tested  while 
it  retained  its  albumen,  another  after  the  separation  of  the 
albumen,  the  result  being  that  both  yielded  identical  tints 
of  colour ;  and  this  was  very  slightly  paler  than  that  of  the 
specimen  which  was  tested  after  having  been  deprived  of  its 
albumen  without  previous  decolorisation  by  charcoal.  The 
explanation  is  that  pure  albumen  has  no  reducing  influence 
on  picric  acid  when  boiled  with  dilute  potash,  such  as  is  used 
in  testing  for  sugar ;  but  with  seralbumen,  as  with  white  of 
egg,  there  is  associated  a  colouring  matter  which  is  partly 
separated  by  filtering  off  the  coagulated  albumen,  and  entirely 
removed  by  repeated  filtering  through  charcoal.  The  colour- 
ing matter  in  question  has  a  slight  reducing  influence  on 
picric  acid,  although  the  colouring  matter  of  normal  urine  has 
been  found  to  have  none.  The  coagulated  albumen  collected 
on  the  filter,  after  being  thoroughly  washed,  gives  no  red 
reaction  when  boiled  with  picric  acid  and  potash  diluted  in 
the  same  proportion  as  that  employed  in  testing  for  sugar. 
This  has  been  proved  by  repeated  experiments.1 

For  practical  purposes  the  very  slight  influence  of  even 
the  largest  amount  of  albumen  on  the  colour  resulting  from 
the  picric  acid  test  may  be  disregarded.  The  fact  that  an 
exact  quantitative  analysis  of  saccharine  urine  may  be  made 
without  the  previous  removal  of  albumen  is  one  amongst 
other  advantages  which  this  method  possesses  over  the  copper 
process,  for  which  the  separation  of  the  albumen  is  an  essential 
preliminary. 

The  accuracy  of  the  picric  acid  method  of  volumetric 
sugar-analysis  has  been  fully  and  fairly  tested  by  my  son  and 

1  When  I  first  published  to  the  profession  my  observations  on  picric  acid 
and  potash  as  a  test  for  sugar,  it  was  suggested  that  unoxidised  sulphur-com- 
pounds in  the  urine,  and  especially  in  albuminous  urine,  would  form  an  alkaline 
sulphide  when  boiled  with  potash,  and  this  would  decompose  the  picric  acid 
and  render  the  test  fallacious.  Experience  has  proved  that  these  theoretical 
objections  were  quite  groundless.  My  son  proved  conclusively  that,  when 
pure  albumen  is  boiled  with  diluted  solutions  of  potash,  such  as  are  used  in 
testing  for  sugar,  no  alkaline  sulphide  is  formed.  The  final  communication  of 
my  son,  in  which  he  demonstrated  that  the  apparently  contradictory  results 
obtained  by  different  observers  are  explained  by  the  varying  proportions  of  the 
caustic  potash  employed,  was  published  in  the  Chemical  News,  February  23, 
1883,  p.  87. 
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myself.    Our  plan  has  been  to  compare  the  results  of  this 
process  with  those  obtained  by  Dr.  Pavy's  ammonio-cupric 
method.    We  have  analysed  the  same  specimens,  many  of 
them  albuminous  as  well  as  saccharine,  by  the  two  processes  ; 
and  our  results  are  found  to  be  practically  identical,  the 
differences  being  only  such  as  are  due  to  unavoidable  slight 
errors  in  conducting  an  experiment.    Both  methods,  in  fact, 
are  based  upon  the  same  chemical  principle — namely,  that 
glucose,  when  heated  with  potash  in  the  presence  of  an 
oxidising  agent,  has  a  tendency  to  rob  it  of  its  oxygen.  In 
the  one  process  the  reducing  action  of  the  sugar  is  exerted 
upon  an  oxide  of  copper,  in  the  other  on  picric  acid.  A 
definite  weight  of  sugar  reduces,  in  the  one  case,  a  propor- 
tional amount  of  cupric  oxide,  and  in  the  other  an  equivalent 
proportion  of  picric  acid,  with  resulting  picramic  acid  and  a 
corresponding  measurable  intensity  of  colour.    In  analysing 
pure  solutions  of  glucose  in  water,  the  two  methods  give  iden- 
tical results,  but  in  the  majority  of  cases  of  urinary  analysis 
the  ammonio-cupric  process  gives  results  slightly  in  excess  of 
the  picric  acid  method.    This  excess  is  due  to  uric  acid  and 
urates,  which  reduce  cupric  oxide  but  not  picric  acid. 

I  claim  for  the  picric  acid  and  potash  method  of  analysis 
that  it  is  as  accurate  as  any  other,  and  that  for  the  estimation 
of  sugar  in  the  urine  it  is  even  more  accurate  than  either 
Fehling's  or  Dr.  Pavy's  process,  because  the  picric  acid  is  not 
acted  on  by  uric  acid  or  urates,  which  reduce  the  oxide  of 
copper.  The  method  of  analysis  by  the  picro-saccharometer  is 
more  speedy  and  more  easily  learnt  and  practised  than  any 
other.  The  materials  and  apparatus  required  are  easily  pre- 
pared, inexpensive,  and  not,  like  Fehling's  copper  solution, 
liable  to  undergo  rapid  changes  by  keeping.  For  exact  results 
with  the  picric  acid  process,  the  main  requisite  is  that  the 
standard  should  be  accurate.  This  is  as  important  as  the  exact 
proportion  of  copper  in  Fehling's  or  Pavy's  volumetric  solution. 
The  standard  iron  solution,  as  I  have  shown,  may  be  kept  for 
many  months  without  the  slightest  change  of  colour ;  and  a 
solution  of  grape  sugar  in  water,  one  grain  to  the  ounce,  with 
twenty  per  cent,  by  volume  of  rectified  spirit,  may  be  kept 
unchanged  for  an  indefinite  period,  and  used  occasionally  for 
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comparison  with  the  ferric  acetate  standard.  For  obtaining 
a  solution  of  glucose  of  known  strength  we  have  relied  entirely 
upon  Dr.  Pavy's  ammonio-cupric  process. 

The  picric  process  of  analysis  is  very  useful  for  ascertain- 
ing the  amount  of  sugar  in  wines  and  other  liquors,  and  so 
enabling  the  medical  attendant  to  advise  his  diabetic  patient 
as  to  the  safety  or  otherwise  of  his  beverages.  Dark-coloured 
liquids,  such  as  porter  or  port  wine,  must  be  decolorised  by 
animal  charcoal  before  commencing  the  analysis,  but  for  light- 
coloured  liquors,  such  as  ale,  champagne,  and  sherry,  no  pre- 
liminary process  is  required. 

During  the  last  three  years  I  have  tested  with  the  picric 
acid  and  potash  a  large  number  of  specimens  of  normal  urine, 
with  the  almost  uniform  result  of  a  depth  of  colour  indicating 
that  if  sugar  were  the  reducing  agent  the  amount  would  be 
0*6  grain  in  the  fluid  ounce,  the  indication  usually  varying 
from  05  to  0*7  grain ;  but  in  exceptional  cases,  in  urines  of 
high  density,  amounting  to  1  grain  in  the  fluid  ounce.  In  a  con- 
siderable number  of  cases  I  have  tested  the  same  specimens 
by  the  ammonio-cupric  method,  with  the  indication  usually 
of  from  0'7  to  0*9  grain  in  the  fluid  ounce,  i.e.  an  excess 
of  that  obtained  by  picric  acid  of  0*2  grain  in  the  fluid 
ounee. 

The  following  have  been  the  proportions  of  the  various 
liquids ;  2  drachms  of  urine,  ^  a  drachm  of  liquor  potassfe, 
40  minims  of  picric  acid  solution,  made  up  to  4  drachms  with 
distilled  water.  The  mixture  is  kept  boiling  for  a  minute, 
and,  when  cooled,  is  compared  with  the  standard.  The  urine 
having  been  diluted  only  by  its  own  volume,  a  depth  of  colour 
equal  to  that  of  the  standard  would  indicate  0*5  grain  of 
sugar ;  but,  in  nearly  every  case,  I  have  found  it  so  much 
darker  than  the  standard  as-  to  require  further  dilution  equal 
to  an  additional  0-1  grain  before  the  standard  colour  is  reached, 
thus  giving  an  indication  of  0*6  grain. 

When  the  mixture  is  rendered  turbid  by  phosphates,  these 
must  be  removed  by  filtration  before  the  colour  can  be  quite 
accurately  estimated. 

So  constant  is  this  degree  of  coloration  with  normal  urine 
that  if,  instead  of  diluting  up  to  4  drachms,  the  dilution  be 
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carried  further  by  50  minims,  the  resulting  colour  might  be 
taken  as  an  approximation  to  an  accurate  grain  standard, 
and,  in  the  absence  of  a  more  exact  standard,  might  be  used 
for  making  a  quantitative  analysis.  The  question  arises, 
Does  normal  urine  contain  as  much  as  06  to  0*7  grain  of 
glucose  in  the  fluid  ounce  ? 

At  one  time  I  thought  that  this  question  required  an 
affirmative  answer,  but  I  am  now  convinced  to  the  contrary. 
My  son  has  long  been  engaged  in  an  elaborate  investigation 
of  the  reducing  agent  which  is  always  present  in  normal 
urine,  and  an  abstract  of  his  results  has  recently  been  pub- 
lished.1 He  has  obtained  conclusive  evidence  (1)  that  not  a 
trace  of  glucose  is  to  be  found  in  normal  urine ;  (2)  that  the 
chief,  if  not  the  sole,  substance  in  normal  urine  that  reduces 
picric  acid,  under  the  influence  of  caustic  potash,  is  kreatinin. 

The  following  process  is  employed  by  my  son  for  estimating 
with  accuracy  the  quantity  of  normal  reducing  agent — i.e. 
kreatinin — in  any  specimen  of  urine  : — 

A  measured  volume  of  the  secretion,  having  its  normal 
acidity,  or,  if  alkaline,  acidulated  with  acetic  acid,  is  mixed 
with  one-twentieth  of  its  volume  of  a  cold  saturated  solution 
of  sodium  acetate,  and  one-fifth  of  its  bulk  of  cold  saturated 
solution  of  mercuric  chloride. 

Filtration  is  performed  at  once,  the  precipitate  being  re- 
jected, whilst  the  filtrate  is  left  to  itself  for  forty-eight  hours. 
The  precipitate  which  has  formed  is  then  collected  upon  a 
weighed  filter-paper,  washed  with  cold  distilled  water  and 
allowed  to  dry  by  exposure  to  the  air  at  the  ordinary  tempera- 
ture. When  dry,  the  precipitate  and  filter-paper  are  weighed 
together,  then  the  weight  of  the  former  is  ascertained  by 
deducting  that  of  the  latter  from  the  total  weight. 

This  precipitate  contains  the  whole  of  the  kreatinin  in  the 
volume  of  urine  taken,  and  it  contains  20  per  cent,  by  weight 
of  that  substance.  Therefore,  if  we  take  one-fifth  of  the 
weight  of  the  mercury  precipitate,  we  know  the  weight  of 
kreatinin  in  the  volume  of  urine  taken. 

It  has  been  found  that  twelve  parts  by  weight  of  the 
urinary  kreatinin  reduce  •  cupric  oxide  to  the  same  extent  as 

1  Proceedings  of  the  Royal  Society,  vol.  xlii.  pp.  365-368. 
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ten  parts  by  weight  of  glucose.  It  in  easy,  therefore,  to  deduct 
from  the  total  reduction  exerted  by  the  urine  (whether  saccha- 
rine or  not)  that  due  to  the  kreatinin  which  it  contains.  For 
clinical  purposes  the  preceding  process  is  of  course  quite  un- 
necessary. 

One  difference  between  normal  urine  and  a  weak  solution 
of  glucose  consists  in  the  fact  that  while  the  former  gives  some 
red  coloration  with  picric  acid  and  potash  ivhile  cold,  this 
coloration  being  increased  by  boiling,  a  pure  solution  of 
glucose  gives  no  red  colour  until  the  mixture  of  the  urine  with 
the  reagents  has  nearly  reached  the  boiling  point.  In  this 
respect  normal  urine  resembles  a  solution  of  kreatinin,  which 
has  so  powerful  a  reducing  influence  on  picric  acid,  when 
mixed  with  potash,  that  it  gives  a  red  colour  at  the  ordinary 
temperature. 

Fehling's  solution  is  decolorised  by  boiling  with  normal 
urine,  but  a  precipitate  of  suboxide  is  prevented  by  some  con- 
stituents of  the  urine  which  keep  it  in  solution.  With  refer- 
ence to  this  subject  Dr.  Beale  relates  the  following  instructive 
experiment.  A  precipitate  of  suboxide  of  copper  was  obtained 
by  boiling  a  solution  of  grape-sugar  with  alkaline  copper 
solution.  To  a  portion  of  suboxide  produced  in  this  way 
about  a  drachm  of  warm  healthy  urine  was  added,  and  the 
reddish  precipitate  was  instantly  dissolved,  forming  a  perfectly 
clear  solution.1  I  have  repeated  this  experiment  with  the  same 
result. 

Since  using  the  picric  acid  and  potash  test  for  sugar  I 
have  so  often  found  sugar  in  urine  when,  from  the  compara- 
tively low  specific  gravity,  I  should  not  have  suspected  it,  that 
I  now  test  every  specimen  of  urine,  first  for  albumen  and  then 
for  sugar,  by  the  following  simple  and  trustworthy  method, 
which  may  be  completed  in  about  two  minutes.  To  about  a 
drachm  of  acid  urine  I  add  its  own  volume  of  picric  acid  solu- 
tion. If  the  liquid  remain  clear  no  albumen  is  present.  If  a 
precipitate  occurs,  not  dissolved  by  boiling,  there  is  albumen 
in  proportion  to  the  amount  of  precipitate.  I  now  add  half 
a  drachm  of  liquor  potassse  and  boil  for  a  few  seconds ;  the 
coagulated  albumen  if  present  is  dissolved  by  the  alkali  and  a 

'  Kidney  Diseases,  Urinary  Deposits,  <£c,  p.  246. 
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red  or  black  coloration  occurs.  If,  when  an  ordinary  test-tube 
half  an  inch  in  diameter  is  held  up  to  the  light,  a  bright  red 
colour  is  visible  through  the  middle  of  the  column  of  liquid, 
no  sugar  is  present.  As  little  as  two  grains  of  glucose  to  the 
ounce  will  render  the  liquid  so  dark  that  no  light  is  transmitted 
through  the  middle  of  the  tube.  The  amount  of  sugar  must 
then  be  determined  by  the  quantitative  method. 

I  have  often  found  that  the  urine  of  patients  who  are 
taking  salicylate  of  sodium  is  darkened  by  boiling  with  picric 
acid  and  potash  to  a  degree  that  might  indicate  from  one  to 
two  grains  of  glucose  per  ounce.  The  copper  solution  is  also 
reduced  by  the  same  urine  as  it  would  be  by  a  small  amount 
of  glucose.  My  son  is  investigating  the  nature  of  the  sub- 
stance which  causes  this  reduction.  He  has  ascertained  that 
it  is  neither  glucose  nor  an  excess  of  kreatinin.  It  is  probably 
some  product  of  the  decomposition  of  the  salicylate  of  sodium, 
since  that  salt  itself  has  no  reducing  action  on  picric  acid  or 
cupric  oxide. 

Dr.  Sherwin  1  has  found  that  urine  to  which  chloral  hy- 
drate had  been  added  to  prevent  putrefaction  reduced  Fehling's 
solution  like  glucose.  The  urine  of  two  patients  who  were 
taking  medicinal  doses  of  chloral  also  gave  a  similar  reaction. 
I  have  confirmed  Dr.  Sherwin's  observation,  and  I  find  that 
while  chloral  hydrate  has  a  most  powerful  reducing  action  on 
the  copper  solution,  it  has  none  on  picric  acid. 

One  great  advantage  of  picric  acid  as  a  test  for  albumen 
and  sugar,  is  that,  in  the  form  of  powder,  it  can  be  carried  in 
a  pocket  test-case  without  risk  of  injury  either  to  the  case  or 
the  pocket.  After  a  trial  of  various  forms  of  pocket  case  I  find 
the  most  convenient  to  be  a  nickel-plated  urine  test-case,  made 
by  Jahncke,  Canonbury  Works,  Dorset  Street,  Essex  Eoad,  N., 
and  sold  by  most  surgical  instrument  makers  and  pharma- 
ceutical chemists  for  10s.  The  case,  as  I  have  it  fitted,  con- 
tains two  test-tubes  and  a  small  nipple  pipette,  but  some  may 
prefer  to  have  a  small  urinometer  in  place  of  the  second  test- 
tube.  The  pipette  is  useful  for  transferring  the  portion  of 
urine  to  be  tested  from  the  chamber  utensil  to  the  test-tube. 

1  Boston  Medical  Journal,  Nov.  1886,  p.  487 ;  and  Pliarmaccubical  Journal 
Dec.  1886,  p.  507. 
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The  case  also  contains  a  small  spirit-lamp,  a  small  bottle 
with  powdered  picric  acid,  another  containing  grain  lumps  of 
caustic  potash,  and  a  graduated  drachm  measure.  In  testing 
for  albumen  as  much  picric  acid  powder  as  may  be  carried  on 
the  end  of  a  penknife  (about  a  grain)  is  placed  in  one  of  the  test- 
tubes  ;  to  this  is  added  about  a  drachm  of  water.  The  powder 
is  dissolved  by  boiling  the  water  over  the  spirit-lamp.  An  equal 
volume  of  urine  is  then  added  to  the  hot  picric  acid  solution, 
when  the  presence  of  albumen  will  at  once  be  shown. 

To  test  for  sugar  a  grain  lump  of  potash  is  added  to  the 
mixed  urine  and  picric  acid,  and  the  boiling  is  continued  for  a 
few  seconds,  when  the  blackening  of  the  liquid  would  indicate 
the  presence  of  sugar.  First  diluting  the  urine  by  means 
of  the  graduated  drachm  measure,  or  in  any  other  convenient 
way  which  gives  a  known  degree  of  dilution,  and  by  subse- 
quent dilution  of  the  blackened  liquid  in  the  test-tube  until  it 
acquires  only  the  degree  of  coloration  of  the  standard  solu- 
tion before  described  (p.  797),  an  approximate  estimate  of  the 
amount  of  the  sugar  per  ounce  may  be  made  at  the  bedside ; 
but  for  an  exact  analysis  the  graduated  saccharometer  must  be 
employed. 

Polarising  Saccharometer s. — I  will  not  attempt  to  show  you 
or  describe  to  you  the  various  forms  of  polarising  saccha- 
rometers,  for  they  appear  to  me  to  be  too  complicated,  and 
most  of  them  too  costly,  for  ordinary  clinical  use. 

Of  the  practical  importance  of  testing  for  albumen  in  every 
case  of  disease,  I  have  before  said  enough,1  and  now  I  propose 
to  add  a  few  practical  remarks  on  the  subject  of  glycosuria. 
And  in  the  first  place  you  will  have  to  bear  in  mind  that  the 
terms  glycosuria  and  diabetes  are  by  no  means  synonymous ; 
we  not  unfrequently  meet  with  glycosuria  in  proportions  vary- 
ing from  three  or  four  grains  to  fifteen  or  twenty  grains  per 
ounce,  the  urine  being  normal  in  quantity  and  specific  gravity, 
and  there  being  no  complaint  of  thirst  or  other  symptom  of 
diabetes.  In  a  large  proportion  of  cases  these  patients  have 
passed  middle  age ;  they  are  more  or  less  troubled  by  flatu- 
lence, irregularity  of  the  bowels,  and  other  symptoms  of  dys- 
pepsia. Questioned  as  to  their  dietary,  they  confess  to  a  fond- 

1  See  Chapter  XLV.  p.  G46. 
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ness  for  various  forms  of  saccharine  food  ;  and,  in  short,  these 
are  cases  in  which  the  taste  for  such  food  has  survived  the 
power  of  digesting  it.  The  result  is  that  undigested  sugar  is 
eliminated,  and  a  rigid  abstinence  from  saccharine  food,  in- 
cluding of  course  all  kinds  of  fruits,  is  often  followed  by  the 
speedy  and  complete  disappearance  of  the  glycosuria.  These 
curable  cases  of  saccharine  dyspepsia  in  middle-aged  and 
elderly  people  differ  essentially  from  the  intractable  diabetes 
which  is  so  often  met  with  in  young  subjects. 

The  following  is  a  typical  example  of  this  form  of  sac- 
charine dyspepsia.  On  December  8  I  was  consulted  by  an 
eminent  provincial  oculist  in  large  practice.  He  was  forty- 
nine  years  of  age,  working  hard,  living  well,  and  not  taking 
much  exercise.  He  had  had  gout  more  than  once.  Eight 
days  before,  he  began  to  be  giddy,  with  confusion  of  thought, 
and  a  physician  whom  he  consulted  found  a  trace  of  albu- 
men in  his  urine.  I  found  the  urine  with  a  sp.  gr.  1021,  a 
trace  of  albumen,  at  once  shown  by  picric  acid,  and  slowly 
by  nitric  acid.  When  boiled  with  picric  acid  and  potash,  it 
became  inky  black,  and  the  saccharometer  indicated  six  grains 
of  sugar  per  ounce.  There  were  no  diabetic  symptoms,  but 
he  was  manifestly  dyspeptic,  and  confessed  to  a  great  liking 
for  sweets.  These,  of  course,  I  advised  him  to  discontinue,  and 
I  prescribed  a  mixture  with  quinine,  strychnine,  hydrochloric 
acid,  and  ginger.  On  January  25,  when  I  again  saw  him,  the 
albumen  had  gone,  and  the  sugar  was  reduced  to  one  grain  per 
ounce.  Also  an  eczematous  rash  which  had  troubled  him 
for  some  months  had  disappeared.  In  this  case,  as  in  many 
cases  of  glycosuria,  the  albuminuria  was  probably  a  result  of 
irritation  of  the  kidneys  by  the  unassimilated  sugar,  and  the 
skin-eruption  was  probably  due  to  the  same  cause. 

This  is  one  of  many  cases  which  have  lately  come  under 
my  observation,  in  which  the  routine  practice  of  applying 
the  picric  acid  and  potash  test  for  sugar  has  led  to  the  un- 
expected discovery  of  variable  amounts  of  glucose,  and  has 
thus  given  a  clue  to  the  successful  treatment  of  the  associated 
symptoms. 

In  conclusion  let  me  briefly  recapitulate  the  main  points 
regarding  the  tests  which  have  hitherto  been  commonly 
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employed  for  the  detection  of  sugar  in  urine.  These  tests 
are : — 

1.  Moore's  Test. 

2.  The  Fermentation  Test. 

3.  Trommer's  Test. 

4.  Fehling's  Test. 

5.  Pavy's  Ammonio-Cupric  Method. 

1.  Moore's  Test  is  easy  of  application,  and  is  not  affected 
by  any  substances  usually  present  in  urine,  except  glucose. 
Its  disadvantages  are  its  want  of  delicacy,  and  the  fallacy 
which  may  result  from  the  presence  of  lead  in  the  liquor 
potassse  (p.  793). 

2.  Fermentation  Test — There  are  fallacies  connected  with 
this  test  which  have  been  fully  described  (p.  793),  and  it  is 
also  objectionable  on  account  of  the  length  of  time  required 
for  its  completion. 

3.  Trommer's  Test. — This  is  a  good  qualitative  test,  but 
as  it  cannot  detect  less  than  two  grams  of  glucose  in  a  fluid 
ounce  of  urine,  the  negative  evidence  which  it  may  afford  is 
of  comparatively  little  value  (p.  793). 

4  &  5.  The  chief  objections  to  Fehling's  and  Pavy's  tests 
for  the  quantitative  estimation  of  sugar  in  urine  are,  1st,  that 
they  are  affected  by  uric  acid,  which  is  a  constant  ingredient 
of  that  secretion.  For  clinical  purposes  the  difference  of  a 
fraction  of  a  grain  per  ounce  is  of  no  practical  importance ; 
but,  2nd,  the  successful  working  of  both  these  methods 
requires  an  amount  of  manipulative  skill  which  is  not  easily 
acquired  without  special  instruction  in  a  laboratory.  Dr. 
Pavy's  ammonio-cupric  process,  admirably  suited  as  it  is  for 
the  laboratory,  has  the  special  disadvantage  for  the  consult- 
ing-room, that  during  its  performance  the  air  of  the  room  be- 
comes unpleasantly  charged  with  ammoniacal  vapour. 

Those  who  use  this  test  will  be  grateful  to  Dr.  Pavy  for 
the  elaborate  table  which  he  has  published  1  to  facilitate  the 
calculation  of  the  amount  of  sugar  in  a  given  solution. 

Finally,  the  picric  acid  method  possesses  all  the  advan- 
tages of  the  before-mentioned  tests,  whilst  it  is  free  from 
their  attendant  drawbacks.    Thus  as  a  qualitative  test  it  is 

1  Lancet,  March  1,  1884. 
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more  rapidly  completed  and  more  delicate  than  Moore's 
and  Trommer's  tests,  and  indicates  the  smallest  amount  of 
saccharine  matter  in  the  urine.  And  as  a  quantitative 
method,  it  is  free  from  the  objection  which  applies  to  all  the 
copper  tests,  of  being  affected  by  uric  acid  or  urates;  neither 
does  the  presence  of  albumen  interfere  with  the  action  of  the 
test,  as  it  does  with  all  the  forms  of  copper  testing.  Then 
as  regards  accuracy  and  facility  of  operation,  having  worked 
diligently  at  all  the  methods,  I  am  in  a  position  to  make  a 
comparison,  and  I  have  found  it  easier  to  distinguish  between 
slight  shades  of  red  colour  in  working  the  picric  acid  process 
than  to  be  assured  of  the  exact  period  of  complete  disappear- 
ance of  the  blue  colour  in  the  copper  solution,  even  when 
using  Dr.  Pavy's  improved  ammonio-cupric  test. 

Lastly,  with  reference  to  rapidity  of  operation,  the  picric 
acid  process  surpasses  all  the  others.  In  fact  it  is  so  quickly 
and  easily  worked  that  any  student  or  practitioner  will  find, 
after  a  few  experimental  trials  of  the  method,  that  he  can,  in 
the  course  of  a  few  minutes,  and  while  talking  to  his  patient, 
complete  an  exact  quantitative  analysis  of  saccharine  urine ; 
and  thus  obtain  the  data  for  estimating  the  influence  of 
dietetic  and  other  remedial  measures  on  the  amount  of  sugar 
secreted. 
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CHAPTEE  XLVIII. 

ON  MOVABLE  KIDNEY. 

General  Account  of  the  Condition — Importance  of  a  Correct  Diagnosis  illus- 
trated by  Cases — Three  Forms  of  Misplaced  Kidney — Movable  Kidney  more 
frequent  in  Women  than  in  Men,  and  especially  in  Women  who  have  borne 
Children — Not  confined  to  the  Working  Classes — The  Bight  Kidney  much 
more  frequently  affected  than  the  Left— Case  of  Movable  Left  Kidney  with 
Scybala  in  the  Descending  Colon — Causes  of  Movable  Kidney — Symptoms — 
Diagnosis — Treatment — Abdominal  Band  and  Pad — Examples  of  Great  and 
Immediate  Belief — Surgical  Treatment — Nephroraphy — Nephrectomy. 

The  subject  of  misplaced  and  movable  kidney  is  one  of  con- 
siderable interest  and  practical  importance.  Bayer,  writing 
in  1841, 1  remarked  upon  the  fact  that,  although  the  mobility 
and  displacement  of  the  kidneys  had  been,  from  ancient 
times,  cursorily  mentioned  by  anatomists,  it  had  not  hitherto 
attracted  the  notice  of  physicians.  Since  the  publication  of 
Bayer's  great  work,  in  which  he  gave  the  history  of  several 
examples  of  misplaced  kidneys  which  had  come  under  his 
own  observation,  this  class  of  cases  has  been  the  subject  of  a 
copious  literature. 

The  practical  importance  of  the  subject  may  be  illustrated 
by  a  reference  to  the  history  of  cases  in  which  a  kidney,  out 
of  its  normal  position,  has  been  mistaken  for  a  morbid 
growth ;  a  mistake  which  has  frequently  been  the  source  of. 
great  and  groundless  anxiety,  and  which  has  often  led  to  the 
adoption  of  painful  and  mischievous  methods  of  treatment. 
Thus  Bayer 2  states  that  two  medical  men  had  been  rendered 
most  anxious  as  to  the  cause  of  a  constant  pain  in  the  right 
loin,  where  each  of  them  had  discovered  a  movable  tumour, 
as  to  the  nature  of  which  the  most  diverse  opinions  had  been 

1  TraitA  des  Maladies  des  Reins,  tome  3,  p.  783. 

2  Op.  tit.,  pp.  783  and  801. 
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given.  One  of  these  men  had  been  so  alarmed  by  the  dis- 
covery of  the  supposed  tumour  in  his  belly  that  he  had,  for 
the  time,  given  up  the  practice  of  his  profession.  Eayer 
succeeded  in  convincing  both  his  anxious  confreres  that  they 
were  suffering  from  nothing  more  serious  than  a  misplaced 
kidney. 

My  attention  was  first  specially  directed  to  this  subject  by 
reading  a  series  of  instructive  cases  which  were  published  by 
Dr.  Hare.1  One  of  the  first  cases  that  subsequently  came  under 

my  observation  was  that  of  Mrs.  J.  M  ,  aged  32,  who  was 

admitted  under  my  care  in  the  hospital  in  November  1859.2 
She  was  suffering  from  bronchitis ;  in  addition  to  which  she 
presented  in  a  marked  degree,  the  physical  signs  of  emphysema 
of  the  lungs.  She  was  married,  but  had  borne  no  children.  She 
stated  that,  for  about  seven  years,  she  had  been  aware  of  the 
existence  of  a  tumour  in  the  right  side  of  her  abdomen ;  she 
could  feel  the  tumour  move  within  the  belly,  and  it  was  attended 
with  a  sense  of  weight  and  dragging.  She  was  of  spare  habit, 
and  the  abdominal '  walls  were  flaccid,  so  that  the  tumour 
could  be  readily  felt.  It  had  the  form,  size,  and  consistence 
of  the  kidney.  Its  usual  position  was  midway  between  the  um- 
bilicus and  the  anterior  superior  spine  of  the  ilium,  but  it  could 
readily  be  pushed  beneath  the  ribs  on  the  right  side.  When 
the  fingers  of  the  left  hand  were  placed  in  the  right  flank,  and 
those  of  the  right  hand  in  front,  near  the  navel,  the  tumour 
could  readily  be  pushed  to  and  fro  between  them.  When  it 
was  firmly  compressed  between  the  two  hands,  the  patient 
complained  of  some  degree  of  tenderness.  The  left  kidney 
could  not  be  felt  below  the  ribs.  The  liver  extended  some- 
what below  the  margin  of  the  ribs,  in  consequence,  probably, 
of  that  organ  having  been  depressed  below  its  normal  position 
by  the  enlarged  emphysematous  lungs ;  but  when  the  mov- 
able kidney  was  in  its  lowest  position,  there  was  a  considerable 
interval  between  it  and  the  under  surface  of  the  liver.  She 
complained  of  a  burning  pain  in  passing  water,  the  urine 
being  alkaline  and  depositing  a  copious  sediment  of  phos- 
phates, but  not  being  otherwise  abnormal. 


1  Medical  Times  and  Gazette,  1858,  vol.  i. 

1  The  case  was  published  in  the  Medical  Times  and  Gazette,  Jan.  7,  18G0. 
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The  surface  of  the  patient's  abdomen  presented  numerous 
large  scars  caused  by  tartar  emetic  ointment,  which,  by  the 
advice  of  a  London  surgeon,  had  been  rubbed  in  as  a  remedy 
for  the  tumour  ! 

At  the  present  day,  after  the  publication  of  numerous 
cases  of  misplaced  kidney  during  the  last  twenty  years,  an 
error  of  diagnosis  and  a  resort  to  a  painful  and  useless  mode 
of  treatment,  in  a  case  so  plain  and  palpable  as  this,  would  be 
inexcusable. 

An  exact  diagnosis  of  these  cases  will  not  only  have  the 
negative  result  of  preventing  needless  anxiety  as  to  the  nature 
of  a  supposed  tumour,  and  the  consequent  resort  to  mischievous 
methods  of  treatment,  but  it  has  the  yet  further  and  greater 
advantage  of  suggesting  remedial  measures  which,  in  a  large 
proportion  of  cases,  entirely  remove  or  greatly  mitigate  the 
suffering  so  often  caused  by  a  misplaced  kidney. 

And  here  it  may  be  well  to  mention,  that  under  the  general 
term  misplacement  of  the  kidney  are  included  three  classes  of 
cases : — 

1.  Misplacement  without  mobility  of  the  organ. 

2.  Misplacement  with  perceptible  mobility  behind  the 
peritoneum — the  so-called  '  movable  kidney.' 

3.  Misplacement  with  mobility,  the  kidney  lying  between 
two  folds  of  peritoneum,  constituting  a  mesonephron.  This 
is  the  so-called  '  floating  kidney.' 

The  first  and  third  class  of  cases  are  of  comparatively 
rare  occurrence,  and  the  condition  is  usually  congenital.  The 
second  class,  the  '  movable  kidney,'  has  by  far  the  greatest 
clinical  interest  and  importance. 

A  simply  misplaced  kidney  is  not  only  a  congenital  abnor- 
mality, but  it  has  rarely  been  discovered  except  by  a  post- 
mortem examination,1  and  it  has  little  or  no  clinical  import- 
ance. In  rare  cases,  however,  it  has  happened  that  a  kidney 
in  the  iliac  fossa,  or  on  the  promontory  of  the  sacrum,  has 
seriously  impeded  parturition. 

Although  several  cases  of  '  floating  kidney,'  with  a  com- 

1  See  an  interesting  paper  on  Misplacement  and  Mobility  of  tlie  Kidney, 
by  Mr.  Durham.  Guy's  Hospital  Reports,  3rd  series,  vol.  vi.  1800,  and  the 
report  of  a  committee  of  the  Pathelogical  Society,  Path.  Trans,  vol.  xxvi. 
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plete  investment  of  peritoneum  and  a  mesonephron,  have  been 
ascertained  to  be  such  by  post-mortem  examination,  the  cases 
are  very  rare ;  and  it  is  impossible  to  distinguish  such  a  case 
from  a  freely  movable  kidney  behind  the  peritoneum,  except 
by  making  an  exploratory  incision  in  the  loin  or  by  opening 
the  abdomen.  To  the  surgeon  who  contemplates  the  operation 
of  nephroraphy  or  nephrectomy,  the  anatomical  difference 
between  a  kidney  with  and  without  a  mesonephron  is  one  of 
great  practical  importance ;  since  in  the  former  case  the  kidney 
is  not  accessible  without  opening  the  peritoneum.1  My  future 
remarks  will  have  reference  solely  to  cases  of  post-peritoneal 
movable  kidney. 

Amongst  the  numerous  contributions  to  the  literature  of 
this  subject,  one  of  the  most  interesting  and  instructive  is 
Landau's  Wanderniere  der  Frauen  (Berlin,  1881),  which  has 
been  admirably  translated  and  annotated  by  Dr.  Champneys.2 

All  observers  agree  in  stating  that  the  disease  is  by  far  more 
frequent  in  women  than  in  men.  Landau's  collected  statistics 
give  the  proportion  of  87  women  to  10  men. 

Amongst  women  it  is  more  frequent  in  those  who  are 
married  and  have  borne  children  than  in  the  unmarried  and 
the  barren.  Out  of  42  cases  observed  by  Landau  2  only 
occurred  in  women  who  had  never  borne  children. 

Amongst  178  cases  of  movable  kidney  collected  by  the 
same  author,  151  were  on  the  right  side,  24  on  the  left,  and  14 
bilateral.  In  contrast  with  this  accidental  misplacement  of 
the  kidney,  statistics  show  that  congenital  malposition  of  the 
kidney  is  far  more  frequently  found  on  the  left  side. 

Most  of  the  recorded  cases  of  movable  kidney  have  occurred 
amongst  hospital  patients,  but  the  condition  is  of  frequent 
occurrence  amongst  women  in  the  middle  and  upper  classes. 

Out  of  the  15  cases  which  have  come  under  my  own 
observation,  and  of  which  I  have  preserved  a  record,  there 
were  14  women  and  1  man.  The  only  one  of  these  cases  that 
occurred  amongst  my  hospital  patients  was  that  of  the  woman 
before  referred  to  (p.  813).  The  others  were  private  patients 
in  comfortable  circumstances. 


1  See  Mr.  Henry  Morris's  Surgical  Diseases  of  the  Kidney,  p.  47. 

2  New  Sydenham  Society's* Selected  Monographs,  vol.  ex.  1884. 
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Of  the  14  women,  one  only  was  single,  and  of  the  18 
married  women,  10  had  borne  one  or  more  children,  2  had  not 
borne  children,  and  of  one  I  have  no  record  of  her  having 
borne  children  or  not. 

In  all  but  one  of  my  15  cases  the  right  kidney  was  the  one 
misplaced.  The  case  of  left-sided  movable  kidney  is  recorded 
in  the  Medical  Times  and  Gazette,  October  1859.  This  case 
was  that  of  Mrs.  M  ,  34  years  of  age,  married,  but  with- 
out children.  There  was  a  history  of  attacks  of  pain  in  the 
left  loin,  which  had  been  supposed  to  be  the  result  of  a  renal 
calculus;  but  no  gravel  or  blood  had  ever  appeared  in  the 
urine.  I  found  a  tumour  in  the  left  loin,  and  I  could  dis- 
tinctly feel  a  scybalous  mass  in  the  descending  colon;  but 
after  the  removal  of  the  scybala  by  enemata  and  a  dose  of 
castor  oil,  a  tumour  still  remained  in  the  loin.  This  at  first 
excited  the  suspicion  of  a  malignant  growth  or  an  inflamma- 
tory thickening  of  the  colon,  a  result,  perhaps,  of  the  irrita- 
tion caused  by  hardened  fasces. 

Further  examination,  however,  convinced  me  that  the  case 
was  one  of  a  movable  left  kidney.  In  form,  size,  and  con- 
sistence it  exactly  resembled  the  kidney.  The  lowest  point  to 
which  it  could  be  made  to  descend  was  the  umbilicus,  from 
the  left  side  of  which  it  was  freely  movable  upwards,  and  it 
could  readily  be  pushed  beneath  the  ribs.  This  movement  was 
effected  without  pain  to  the  patient,  who  complained  of  some 
degree  of  tenderness,  only  when  the  mass  was  firmly  com- 
pressed. She  stated  that,  when  lying  on  her  back,  she  had 
often  felt  the  lump  with  her  hand,  and  that  she  had  frequently 
had  a  sensation  of  something  solid  moving  within  the  abdomen, 
as  well  as  a  rather  painful  sense  of  dragging  when  standing  or 
walking.  I  was  then  able  to  assure  her  that  the  tumour  in 
question,  although  a  source  of  inconvenience,  need  cause  her 
no  anxiety,  and  I  advised  her,  in  addition  to  adopting  means 
for  promoting  a  regular  action  of  the  bowels,  to  wear  an  elastic 
abdominal  support. 

The  Causes  of  Movable  Kidney. — A  kidney  which  has  be- 
come enlarged  by  strumous  or  cancerous  disease,  or  by  calcu- 
lous nephritis,  may  be  misplaced  downwards  by  its  own  weight. 
Such  cases  are  of  common  occurrence,  but  they  have  no 
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relation  to  our  present  subject.  Amongst  the  causes  of  a 
misplaced  and  movable  kidney,  the  absorption  of  the  adipose 
capsule  in  persons  who,  having  been  corpulent,  have  under- 
gone great  and  rapid  emaciation,  is  supposed  to  be  influential. 
In  one  of  my  patients,  the  symptoms  and  signs  of  a  mov- 
able kidney  followed  upon  a  severe  attack  of  typhoid  fever. 
Landau  refers  to  the  fact  that  in  four  out  of  nine  of  Dietl's 
cases,  severe  ague  and  typhoid  fever  had  preceded  the  movable 
kidneys. 

The  vast  majority  of  women  affected  with  movable  kidney 
have  borne  children,  and  it  is  manifest  that  frequent  and  diffi- 
cult labours  are  amongst  the  most  influential  causes  of  this 
condition.  Frequent  pregnancies  may  contribute  to  the  pro- 
duction of  movable  kidney  by  causing  a  flabby  condition  of 
the  abdominal  walls  with  pendulous  belly ;  and  so  depriving 
the  kidney,  in  common  with  other  abdominal  viscera,  of  its 
normal  support.  On  the  other  hand,  the  excessive  intra- 
abdominal pressure  during  pregnancy  and  parturition  may 
directly  thrust  the  kidney  out  of  its  place. 

In  seven  out  of  my  fourteen  cases  of  women,  the  kidney 
trouble  was  attributed  to  either  frequent  or  difficult  labours. 

The  strain  of  violent  or  repeated  coughing  is  stated  by 
several  authors  to  have  misplaced  the  kidney.  One  of  my 
patients,  who  had  suffered  from  a  movable  kidney  for  fourteen 
years,  stated  that,  while  coughing  violently  during  her  preg- 
nancy, she  felt  something  suddenly  give  way  in  her  right  side, 
and  from  that  accident  she  dated  the  commencement  of  her 
troubles. 

In  like  manner,  lifting  heavy  weights  and  straining  at  stool 
are  amongst  the  assigned  causes  of  movable  kidney.  One  of 
my  patients,  when  twenty-two  years  of  age,  while  making  a 
great  effort  to  raise  her  husband,  who  had  fallen  on  the  floor 
in  a  fit,  was  seized  with  sudden  pain  in  her  right  side,  which 
continued  until,  a  few  days  after,  she  felt  a  swelling  beneath 
the  ribs  on  that  side.  This  proved  to  be  a  misplaced  kidney, 
which  has  since  caused  much  and  prolonged  suffering. 

Another  of  my  patients,  Miss  C  ,  31  years  of  age, 

while  lifting  a  heavy  two-year-old  child,  was  seized  with  a 
sudden  pain  in  the  right  loin,  so  severe  that  she  dropped  the 
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child.  For  some  days  the  pain  compelled  her  to  lie  down. 
In  the  course  of  a  few  weeks  she  began  to  suffer  from  the 
usual  symptoms  of  a  movable  kidney,  and  when  I  saw  her,  a 
year  afterwards,  the  right  kidney  was  manifestly  misplaced. 

Cases  are  recorded  in  which  the  kidney  has  been  dislocated 
by  a  blow  or  a  fall.  The  only  instance  of  movable  kidney  in 
the  male  that  has  come  under  my  own  observation  was  believed 
to  have  been  caused  by  a  fall  from  a  tree  when  the  patient 

was  fifteen  years  of  age.    Two  years  after  the  fall  Mr.  M  

began  to  suffer  from  pain  in  the  right  loin,  where  he  felt  a 
lump  beneath  the  ribs.  The  lump  had  continued,  and  there 
had  been  periodical  attacks  of  pain  in  the  loin.  "When  I  saw 
him,  twenty-two  years  after  the  accident,  the  right  kidney  was 
misplaced  and  apparently  enlarged. 

Tight  lacing  of  the  chest  by  stays  has  been  supposed  by 
some  authors  to  have  contributed  to  the  misplacement  of  the 
kidney ;  and  it  is  not  improbable  that  by  restraining  the  move- 
ment of  the  ribs,  and  so  compelling  a  greater  compensatory 
descent  of  the  diaphragm  in  inspiration,  the  subjacent  organs, 
especially  the  liver  and  the  kidneys,  may  be  unduly  depressed. 
Even  though  the  influence  of  tight  lacing  may  be  insufficient 
to  push  the  kidney  from  its  normal  position,  it  would  tend  to 
perpetuate  and  increase  a  misplacement  which  may  have 
resulted  from  other  causes. 

Various  conditions  have  been  supposed  to  contribute  to 
the  greater  frequency  of  misplacement  of  the  right  kidney. 
Amongst  these,  one  of  the  most  influential  appears  to  be  the 
downward  pressure  of  the  solid  liver,  when  the  abdominal 
organs  are  compressed  during  the  violent  straining  efforts  of 
the  abdominal  muscles.  The  left  renal  artery,  being  shorter 
than  the  right,  is  supposed  to  lessen  the  mobility  of  the  kidney 
on  that  side.  In  addition,  the  ascending  colon  is  less  firmly 
bound  to  the  right  kidney  than  is  the  descending  colon  to  the 
left,  which,  therefore,  is  more  firmly  fixed  than  the  right. 

Symptoms. — Although,  in  some  recorded  cases,  a  movable 
kidney  has  caused  little  or  no  inconvenience,  its  malposition 
in  the  loin  having  been  only  accidentally  discovered ;  on  the 
other  hand,  in  the  great  majority  of  instances,  symptoms  of 
greater  or  less  severity  result  from  the  misplacement.  Amongst 


xlviii.]      SYMPTOMS  AND  THEIR  EXPLANATION  819 


the  most  frequent  subjective  symptoms  are  a  constant  feeling 
of  weight  and  dragging  in  the  loin,  increased  by  the  erect  pos- 
ture and  by  exercise ;  and  a  sensation  of  something  moving 
within  the  abdomen,  especially  on  turning,  when  in  bed,  from 
the  affected  side  to  the  other.  Pain  often  extends  to  the  thigh 
and  to  other  parts.  Thus  Landau  states  that  two  of  his 
patients  had  lumbar  and  intercostal  neuralgia  on  the  left  side 
with  a  movable  right  kidney ;  and  on  pressing  firmly  against 
the  misplaced  kidney,  both  patients  complained  of  circum- 
scribed pain  in  the  region  of  the  opposite  kidney.  These 
pains  are  doubtless  due  to  the  dragging  of  the  kidney  upon  its 
attachments,  but  more  especially  upon  its  nerves.  The  pains 
are  in  most  women  increased  during  the  menstrual  period. 
In  addition  to  the  more  or  less  constant  aching  pains,  these 
patients  are  liable,  after  unusual  exertion,  to  paroxysmal 
attacks  of  more  severe  pain,  with  vomiting  and  a  scanty  secre- 
tion of  urine ;  the  urine  sometimes  being  blood-tinged.  During 
these  attacks,  which  may  continue  for  many  hours  or  even  for 
several  days,  the  affected  kidney  is  found  to  be  enlarged  and 
exquisitely  tender.  The  attacks  usually  pass  away  with  a 
copious  secretion  of  urine.  I  have  myself  had  no  opportunity 
of  examining  a  patient  during  one  of  these  paroxysms,  but 
most  of  my  patients  have  described  the  symptoms  in  almost 
identical  terms,  and  in  strict  agreement  with  the  account  here 
given. 

It  is  not  surprising  that  symptoms  which  bear  so  striking 
a  resemblance  to  those  of  renal  calculus,  should  often  have 
been  misinterpreted. 

Various  explanations  of  these  painful  attacks  have  been 
suggested,  but  the  most  probable  interpretation  of  the  symp- 
toms is  that  given  by  Landau — namely,  that  there  is  '  an 
intense  local  disturbance  of  the  circulation  in  the  movable  kidney, 
caused  by  tivisting,  or  kinking,  or  acute  angular  insertion  of  the 
renal  vessels,  especially  the  vein,  in  consequence  of  the  change  of 
position  and  rotation  of  the  kidney.'' 

The  diagrams  by  which  Landau's  paper  is  illustrated 
render  his  explanation  very  intelligible  and  convincing. 

The  intense  congestion  of  the  kidney  which  would  result 
from  a  twist  of  the  renal  vein  explains,  not  only  the  pain  and 
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swelling  of  the  kidney,  but  also  the  scanty  secretion  of  urine 
and  the  occasional  presence  of  albumen  and  blood  in  the 
secretion. 

One  of  my  patients,  Mr.  M         (p.  818),  had  his  urine 

blood-tinged  at  the  time  of  his  visit  to  me,  and,  of  the  fourteen 
others,  four  had  a  trace  of  albumen  without  tube  casts.  The 
escape  of  albumen  is  probably  due  to  the  strain  upon  the 
Malpighian  capillaries  consequent  on  the  occasional  obstruction 
of  the  twisted  renal  vein  (see  fig.  6,  p.  627). 

Another  result  of  the  descent  of  the  kidney  from  its  normal 
position  is  that  the  ureter,  which  is  normally  placed  at  the 
lowest  part  of  the  renal  pelvis,  and  therefore  at  the  point 
most  favourable  for  the  escape  of  the  urine,  moves  to  a  higher 
position,  and  if  the  kidney  is  very  low,  to  the  highest  point  of 
the  pelvis.  But  if  the  kidney  rotates  (as  often  happens),  the 
ureter  will  also  become  twisted  on  its  axis.  In  the  former 
case  kinking  of  the  ureter  occurs,  and  in  the  latter,  torsion  ; 
either  of  which  would  impede  the  escape  of  urine. 

Landau  adduces  much  evidence  in  support  of  his  conten- 
tion that  hydronephrosis  sometimes  results  from  the  frequently 
recurring  obstruction  of  the  ureter  in  a  movable  kidney. 

On  the  other  hand,  hydronephrosis  from  other  causes, 
might  result  in  the  downward  displacement  of  the  kidney  by 
its  own  weight. 

Diagnosis. — The  diagnosis  of  a  movable  kidney  is,  as  a 
rule,  not  difficult,  if  only  the  possibility  of  a  tumour  in  the 
abdomen  being  of  that  nature  be  borne  in  mind.  Palpation 
affords  the  most  conclusive  evidence  of  the  nature  of  the 
tumour.  The  renal  form  and  size  of  the  mass,  its  smooth 
surface,  the  readiness  with  which  it  can  be  pressed  upwards 
beneath  the  ribs,  the  sickening  pain  on  pressure,  together  with 
the  flattening  in  the  loins,  and  the  want  of  resistance  there 
when  the  patient  is  resting  on  the  hands  and  knees,  are  the 
most  characteristic  features  of  the  tumour. 

Mistakes  have  been  made  in  opposite  directions.  A  mov- 
able kidney  has  been  mistaken  for  a  tumour  of  the  ovary  or 
mesentery  or  omentum,  and,  on  the  other  hand,  a  tumour  not 
renal,  has  been  supposed  to  be  such. 

It  would  seem  to  be  a  priori  improbable  that  a  distended 
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gall-bladder  could  become  so  movable  as  to  be  mistaken  for 
a  misplaced  kidney,  yet  more  than  one  such  case  has  been 
recorded.  Landau  gives  the  history  of  a  case  in  which 
a  tumour  beneath  the  right '"lobe  of  the  liver  was  so  freely 
movable  downwards  that  it  was  at  first  supposed  to  be  a  mis- 
placed kidney.  At  length,  however,  with  rapidly  increasing 
emaciation,  jaundice  occurred,  and  then  the  diagnosis  of  cancer 
of  the  gall-bladder  was  confirmed  by  the  autopsy.  One  pecu- 
liarity of  the  tumour  was  that,  when  the  downward  pressure 
which  removed  it  from  beneath  the  liver  was  relaxed,  it  at  once 
returned  to  its  original  position,  which,  on  the  supposition  of 
its  being  renal,  could  have  been  accounted  for  only  by  its 
having  formed  adhesions  to  the  under -surface  of  the  liver. 

Treatment. — The  main  object  of  treatment  is  to  replace 
the  kidney  in  its  normal  position,  and  to  retain  it  there.  This 
can,  in  most  cases,  be  effectually  accomplished  by  wearing  a 
properly  made  and  fitted  elastic  abdominal  belt,  with  a  pad 
placed  beneath  the  ribs,  so  as  to  prevent,  as  far  as  possible, 
the  descent  of  the  movable  kidney.  I  am  in  the  habit  of 
sending  my  patients  to  Mr.  Heather  Bigg,  with  instructions 
to  him  to  make  a  suitable  band  and  pad ;  and  in  most  cases, 
when  I  have  had  the  opportunity  of  ascertaining  the  result, 
this  plan  has  been  immediately  and  completely  successful. 

For  instance,  Mrs.  B  ,  set.  32,  a  tall  lady,  who  consulted 

me  in  May  1885,  had  suffered  severely  from  the  usual  results 
of  a  movable  kidney,  since  the  birth  of  her  only  child  three 
years  before.  I  prescribed  an  abdominal  belt,  and  when  she 
called  on  me  after  wearing  it  for  a  fortnight  she  was  greatly 
relieved,  and  '  felt  quite  a  different  woman.'  Her  husband, 
who  came  to  consult  me  in  November  1886,  reported  that  she 
had  remained  quite  well  since  wearing  the  abdominal  support. 

In  the  case  of  Miss  C  ,  before  referred  to  (p.  817),  the 

belt  gave  immediate  relief,  and  she  could,  at  once,  walk  more 
comfortably. 

Mrs.  G  ,  set.  23,  when  I  saw  her,  November  4,  1884, 

had  had  eleven  attacks  of  severe  pain  from  a  movable 
kidney  in  fifteen  months.  Her  health  had  greatly  suffered, 
and  she  had  lost  a  stone  in  weight.  The  pains  had  begun 
soon  after  her  marriage,  but  she  had  not  been  pregnant ;  and 
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the  probable  cause  of  the  misplaced  kidney  was  extreme  con- 
stipation, with  resulting  straining  at  stool.  In  addition  to 
the  means  for  obviating  constipation,  I  prescribed  the  usual 
abdominal  support.  She  wrote  to  me  on  December  30  that 
she  was,  as  she  said,  '  a  cure ; '  but,  as  she  had  found  the 
original  belt  '  very  uncomfortable,'  she  had  replaced  it  by  a 
flannel  one  of  her  own  making,  which  she  thus  described : 
'  The  belt  I  wear  is  simply  two  thicknesses  of  flannel  shaped 
exactly  like  the  lower  half  of  one's  stays,  so  that  it  goes  under 
them  without  wrinkling.  I  button  it  behind,  and  it  is  nothing 
more  than  a  sloping  band  about  ten  inches  deep  in  front.' 
She  had  had  no  pain  since  wearing  the  support,  and  she 
added :  '  I  feel  quite  strong,  and  my  friends  say  that  I  am 
looking  my  old  self.'  As  I  have  not  since  heard  from  this 
lady,  I  conclude  that  she  is  free  from  her  former  malady. 

Of  the  eleven  patients  for  whom  I  have  recommended  the 
wearing  of  an  abdominal  support,  six  obtained  immediate  and, 
so  far  as  I  know,  durable  relief  from  great  and  prolonged 

suffering.    In  one  case,  that  of  Mrs.  L  ,  sent  to  me  by 

Dr.  William  Budd,  of  Exeter,  in  March  1885,  Dr.  Budd  reports 
that '  she  wore  the  belt  for  a  time,  and  it  afforded  her  a  certain 
amount  of  support,  but  her  attacks  of  pain  and  sickness  are 
just  the  same.'  One  lady  declared  that  she  could  not  wear 
the  belt  after  it  was  made  for  her.  In  the  other  three  cases 
I  have  not  heard  the  result,  nor  do  I  even  know  if  the  belt 
was  obtained.  One  lady  whom  I  saw  with  a  movable  right 
kidney,  was  in  the  early  period  of  pregnancy,  when,  of  course, 
a  belt  could  not  have  been  adjusted. 

It  is  of  importance  that  the  abdominal  belt  and  pad  should 
be  applied  while  the  patient  is  in  the  recumbent  posture,  and 
that  they  should  be  so  adjusted  as  to  ensure  that  the  kidney 
is  supported  and  pressed  upwards.  A  belt  so  applied  as  to 
cause  downward  pressure  upon  the  misplaced  kidney,  would 
tend  to  aggravate  the  patient's  suffering. 

In  addition  to  wearing  a  properly  fitted  abdominal  support, 
these  patients  should  avoid  violent  exercise,  long  standing, 
and  all  straining  efforts,  whether  at  stool  or  in  any  other  way. 

During  the  paroxysm  of  pain  which  results  from  twisting 
and  obstruction  of  the  renal  vessels  and  the  ureter,  attempts 
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may  be  made,  by  changing  the  patient's  position  and  by 
gentle  manipulation,  to  restore  the  kidney  to  its  normal 
position. 

Although  a  large  proportion  of  these  patients  are  greatly 
relieved  by  the  habitual  use  of  an  abdominal  belt — as  to  which 
all  writers  on  movable  kidney  are  agreed — there  will  still  re- 
main a  minority  of  cases,  in  which  relief  cannot  be  obtained 
by  such  means.  The  question  will  then  arise  whether  sur- 
gical aid  should  be  sought. 

Two  operations  have  been  proposed  and  practised  for  the 
relief  of  the  suffering  caused  by  a  movable  kidney — namely, 
nephroraphy  and  nephrectomy. 

Dr.  Newman1  has  collected  eight  cases,  including  one 
operated  on  by  himself,  in  which  nephroraphy  was  completely 
successful.  In  all  these  cases,  the  kidney  having  been  fixed 
against  the  lumbar  parietes  by  sutures,  the  distressing  symp- 
toms which  had  long  previously  existed  disappeared.  It  would 
appear,  therefore,  that  when  the  symptoms  are  very  severe, 
and  when  all  other  means  have  failed  to  afford  relief,  the 
operation  of  nephroraphy  is  advisable. 

But  nephrectomy  is  a  much  more  formidable  proceeding. 
I  do  not  hesitate  to  advise  a  recourse  to  the  surgical  treatment 
of  serious  renal  diseases,  when  the  circumstances  appear  to 
justify,  and  even  to  demand,  such  treatment ;  in  illustration  of 
which  I  may  state  that,  within  the  last  three  years,  five  of 
my  patients  have,  by  my  advice,  undergone  the  operation  of 
nephrolithotomy,  and  in  each  case  with  complete  success  and 
relief  from  great  and  prolonged  suffering. 

The  extirpation  of  a  disorganised  kidney  is,  under  certain 
conditions,  a  justifiable  proceeding.  In  one  of  my  five  cases 
before  referred  to,  the  kidney  was  so  far  destroyed  by  calculous 
nephritis,  that  it  was  deemed  right  to  remove  it,  together  with 
the  stone ;  but  I  doubt  if  I  shall  ever  be  induced  to  advise  or 
to  sanction  the  extirpation  of  a  kidney  which,  though  movable 
and  misplaced,  is  not  otherwise  abnormal.  No  case  is  re- 
corded in  which  death  has  resulted  from  a  movable  kidney, 
but  the  operation  of  nephrectomy  for  that  condition  has,  in 
several  instances,  been  fatal. 

1  Glasgow  Medical  Journal,  August  1883. 
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CHAPTEE  XLIX. 

CASE  OF  ENCEPHALOID  CANCER  AFFECTING  A  TESTICLE  WHICH  HAD 
BEEN  RETAINED  WITHIN  THE  CAVITY  OF  THE  ABDOMEN.1 

Pain  in  Eight  Groin,  exciting  Suspicion  of  Eenal  Calculus— Eight  Testicle  not 
descended — Loss  of  Flesh— Tumour  in  Abdomen  increasing  to  an  enormous 
size — The  Testicle  found  after  Death  converted  into  a  Medullary  Tumour 
weighing  Sixteen  Pounds. 

The  subject  of  the  following  history  was  C.  D  ,  get.  27, 

a  well-developed,  muscular  man,  of  active  habits,  a  zealous 
boater,  cricketer,  and  sportsman.  When  a  child  he  was  deli- 
cate, but  after  the  age  of  eleven  he  enjoyed  robust  health, 
until  he  overworked  himself  in  preparing  for  a  scholarship 
examination  at  Cambridge,  when  he  became  dyspeptic  and 
nervous.  He  first  consulted  me  for  these  symptoms  in  the 
year  1853.  He  gradually  recovered,  worked  for  his  degree, 
and  graduated  in  honours.  He  then  continued  to  reside  at 
the  University  as  a  private  tutor.  The  second  occasion  on 
which  I  heard  of  him  as  a  patient  was  in  the  month  of  April 
in  the  present  year  (1858),  when  he  wrote  to  me  from  Devon- 
shire. His  letter  is  dated  April  9,  1858 ;  and  the  following 
is  his  own  account  of  the  commencement  and  progress  of  the 
illness  for  which  he  then  consulted  me  : — 

'  Last  September,  when  out  shooting  on  a  very  fatiguing 
beat  on  a  hot  day,  an  uneasiness  in  my  right  side,2  which  I 
had  felt  for  a  short  time  before,  grew  into  such  intolerable 
pain,  that  I  had  to  knock  up  for  a  couple  of  hours.  It  went 
off,  and  I  finished  the  day's  sport  without  suffering  much  more 
pain.    For  a  day  or  two  afterwards  the  pain  was  severe.  A 

1  Medico-Chirurgical  Transactions,  vol.  xlii. 

2  The  seat  of  pain  was  just  above  Poupart's  ligament  on  the  right  side. 
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country  medical  man  assured  me  it  was  muscular,  and  applied 
hot  fomentations.  The  sensation  was  that  of  an  aching  of 
the  bone,  and  did  not  appear  to  be  near  the  surface.  Up  to 
the  middle  of  January  this  uneasiness  continued  incessantly ; 
sometimes,  but  not  often,  becoming  positive  pain.  I  rowed 
during  the  whole  of  November,  but  this  did  not  cause  any 
increase  of  uneasiness ;  on  the  contrary,  I  think  it  was  less 
than  at  any  other  time. 

'  In  January  I  went  to  two  balls,  and  after  the  last  the 
muscle  above  the  hip  was  much  swollen,  and  the  pain  in- 
creased so  much  that  I  consulted  a  surgeon  in  Cambridge. 
He,  too,  called  it  muscular ;  but  by  the  middle  of  February 
the  pain  became  so  bad  that,  for  four  or  five  hours  at  a  time, 
I  could  only  find  ease  by  sitting  in  a  crouching  posture.  This 
would  be  the  case  two  or  three  times  a  week,  and  I  do  not 
exaggerate  in  calling  the  pain  at  such  times  absolute  agony. 
I  also  had  frequently  a  severe  contraction  of  the  rectum,  often 
expelling  its  contents  involuntarily.  The  medical  man  changed 
his  mind  and  thought  the  caput  coli  was  at  fault,  and  gave 
me  mild  aloetic  pills. 

'  The  urine  is  slightly  high  in  its  specific  gravity,  but  clear 
and  of  good  colour.  The  pain  of  passing  water  is  very  great  at 
times.  Once,  while  the  pain  was  very  intense,  I  passed  some 
urine  which  left  a  thick  deposit  of  mucus,  and  was  quite  tur- 
bid while  warm. 

'  Just  before  I  left  Cambridge  the  surgeon  told  me  that 
he  had  ultimately  made  up  his  mind  that  the  pain  was  attri- 
butable to  the  passing  of  renal  calculi  along  the  ureters.  But 
I  have  never  had  any  pain  in  the  kidneys.' 

My  first  impression,  on  reading  this  account  of  the 
patient's  symptoms,  was  that  he  had  renal  calculus ;  and  I 
thought  this  the  more  probable  from  my  knowledge  of  the 
fact,  that,  when  he  was  under  my  care  five  years  before,  his 
urine  contained  oxalate  of  lime  in  great  abundance.  I  now 
wrote  and  asked  some  questions  which  were  suggested  by  this 
view  of  the  case.  What  these  questions  were  will  be  evident 
from  his  reply,  which  is  dated  April  11, 1858,  and  which  I  give 
in  his  own  words : — 

'  As  you  have  asked  me  questions  regarding  the  retraction 
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of  the  testicle,  I  will  at  once  make  to  you  the  confession,  dis- 
tressing to  me  to  make,  that  I  have  no  right  testicle,  nor  do  I 
remember  ever  possessing  one.  The  left  is  of  the  ordinary 
size,  and  so  far  as  I  can  judge,  the  proper  and  healthy  opera- 
tion of  the  sexual  organs  is  not  impaired  by  this  defect ;  at 
least  I  have  not  experienced  any  inconvenience  on  this  score. 
It  is  painful  to  me  to  impart  this  secret,  which  I  have  hitherto 
guarded  with  the  greatest  care,  nor  is  there  a  soul  besides 
yourself  who  is  at  all  aware  of  it.  True  it  is,  that  we  have 
all  of  us  "a  skeleton  in  the  cupboard"  of  some  nature  or 
another.  There  has  been  no  retraction  of  the  testicle  of  any 
consequence,  nor  has  there  been  pain  in  the  right  thigh.  My 
general  health  is  pretty  good ;  but  having  led  a  very  sedentary 
life  during  the  past  winter,  I  am  not  in  a  rude  state  of 
health.  Muscles  rather  relaxed  and  flabby.  The  pain  has 
never  produced  a  feeling  of  nausea.  To-day  I  am  upright 
again,  but  there  is  an  aching  towards  the  extremity  of  the 
glans  penis,  which  I  have  not  felt  till  within  the  last  few  days. 
I  have  now,  I  believe,  answered  all  your  questions.' 

On  April  13,  he  again  wrote  as  follows :  ' 1  enclose  some 
sediment  that  I  passed  last  night.  The  pain  was  worse  yes- 
terday than  I  have  felt  it  for  some  time.  I  drank  three  hot 
glasses  of  weak  gin  and  water  last  evening,  and  passed  only 
about  three-fourths  of  a  pint,  after  an  interval  of  at  least  ten 
hours  since  the  last  time  of  passing  any  urine.  It  has  given 
me  pain  for  some  days  past,  as  I  told  you,  to  pass  any  urine 
at  all.  To-day,  with  the  exception  of  a  slight  uneasy  feeling 
at  the  point  of  the  hip,  I  feel  as  well  as  I  ever  did  in  my  life. 
Yesterday,  not  able  to  walk  one  hundred  yards,  and  doubled 
up.  To-day,  able  to  walk  a  couple  of  miles,  which  I  am  just 
going  to  put  into  practice,  and  perfectly  upright.  Surely  I  am 
not  wrong  in  attributing  this  change  to  the  passing  of  the 
sediment.' 

The  sediment  here  referred  to  was  composed  of  the  ordi- 
nary urate  of  ammonia,  with  numerous  small  octohedra  of 
oxalate  of  lime.  There  was  no  trace  of  albumen  in  the  urine, 
nor  did  the  microscope  reveal  the  presence  of  pus  or  mucus. 

Up  to  this  time  I  had  not  seen  the  patient,  but  on 
April  17  he  came  to  me  on  his  way  from  Devonshire  to  Cam- 
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bridge.  His  general  appearance  did  not  indicate  any  serious 
organic  disease;  there  was  no  emaciation,  and  his  limbs  were 
firm  and  muscular.  The  pain  of  which  he  complained  ap- 
peared to  be  near  the  bladder  on  the  right  side,  but  there  was 
no  irritability  of  the  bladder,  and  there  seemed  no  reason  to 
suspect  the  existence  of  a  calculus  either  in  the  kidney,  ureter, 
or  bladder. 

The  recti  muscles  appeared  to  be  unusually  firm  and  rigid ; 
but  with  this  exception  I  detected  nothing  abnormal  in  the 
state  of  the  abdomen  after  a  most  careful  examination,  and  I 
could  form  no  opinion  as  to  the  nature  of  the  disease. 

May  31. — I  saw  him  again  in  London.  In  the  meantime 
he  had  been  suffering  more  or  less  constantly  from  the  pain 
low  down  in  the  right  side  of  the  abdomen.  On  May  21  he 
had  joined  in  a  cricket  match,  and  while  engaged  in  the  game 
he  was  suddenly  seized  with  unusually  severe  pain,  which 
compelled  him  to  lie  down  for  some  time.  He  was  then  car- 
ried home  and  placed  in  a  warm  bath.  From  that  time  the 
pain  had  been  more  severe,  and  his  condition  had  very  much 
changed  for  the  worse.  He  now  walked  in  a  bent  position 
with  much  pain  and  difficulty ;  he  had  lost  flesh  considerably, 
had  a  pale,  anxious,  haggard  look,  and  was  convinced  that  his 
disease  would,  as  he  said,  '  end  in  the  churchyard.' 

He  returned  to  Cambridge,  where  he  continued  to  lose 
flesh  and  strength,  and  to  suffer  from  severe  and  almost  con- 
stant pain.  The  nature  of  the  disease  being  still  doubtful,  I 
gladly  acceded  to  the  patient's  wish  to  have  another  opinion 
upon  his  case ;  and  I  arranged  a  consultation  with  Dr.  Bright 
on  June  12,  the  patient  again  coming  up  from  Cambridge  for 
the  purpose. 

In  giving  the  history  of  the  case  to  Dr.  Bright,  I  told  him 
that  1  had  ventured  to  make  a  guess  at  a  diagnosis.  Con- 
necting all  the  facts  which  have  already  been  mentioned  with 
one  not  before  alluded  to— namely,  that  the  patient's  mother 
had  died  of  cancer  of  the  stomach — it  seemed  to  me  not  impro- 
bable that  the  right  testicle,  retained  in  the  abdomen,  had 
become  the  seat  of  malignant  disease,  and  that  in  this  might 
be  found  the  explanation  of  the  long-continued  pain,  and  of 
the  recent  rapid  emaciation.    We  then  proceeded  to  examine 
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the  patient's  abdomen,  and  Dr.  Bright  pointed  out,  what  was 
now  sufficiently  evident,  that  just  above  Poupart's  ligament 
on  the  right  side,  there  was  a  growth  or  deposit  either  in 
the  abdominal  wall  or  immediately  behind  it ;  this  portion  of 
the  abdomen  being  hard  and  resisting  under  pressure,  and 
yielding  a  dull  sound  on  percussion.  There  was,  besides, 
considerable  fulness  of  the  whole  lower  part  of  the  abdomen'. 
Dr.  Bright's  opinion  was  that  there  was  a  deposit  in  the 
abdomen,  perhaps  cancerous,  and  he  thought  it  possible  that 
the  retained  testicle  might  be,  as  I  had  suggested,  the  primary 
seat  of  the  disease.  From  this  time  the  progress  of  the  case 
was  very  rapid.  After  the  consultation  with  Dr.  Bright  the 
patient  returned  to  Cambridge,  where  he  remained  about  a 
week ;  he  then  went  to  stay  at  the  house  of  a  relative  about 
ten  miles  from  London,  where  I  was  asked  to  see  him  on 
June  29. 

I  found  him  wonderfully  altered,  very  pale,  and  much 
emaciated.  He  was  in  bed,  though  he  had  been  down- stairs 
the  day  before  my  visit.  The  tumour  in  the  abdomen  had 
greatly  increased,  extending  now  beyond  the  median  line  and 
considerably  above  the  umbilicus.  It  was  quite  immovable 
under  pressure,  and  appeared  to  be  closely  adherent  to  the 
abdominal  wall.  The  whole  surface  of  the  tumour  was  dull 
on  percussion,  but  there  was  resonance  in  the  region  of  the 
ascending  colon.  The  greatly  distended  abdomen  had  very 
much  the  appearance  observed  in  a  case  of  large  ovarian  cyst. 
During  the  previous  day  or  two,  there  had  been  occasional 
bilious  vomiting,  which  he  had  encouraged  by  copious  draughts 
of  warm  liquids. 

I  did  not  see  him  again  alive.  He  became  rapidly  weaker, 
and  died  on  July  7,  retaining  his  consciousness  to  the  very 
last. 

Forty-seven  hours  after  death  I  examined  the  body  with 
my  friend  Mr.  Spurrell,  who  had  been  in  daily  attendance 
upon  the  patient  after  he  left  Cambridge. 

The  body  was  much  emaciated.  The  tumour  had  in- 
creased considerably  since  my  visit  on  June  29 ;  it  now 
extended  far  over  to  the  left  side,  and  as  high  as  the  epi- 
gastrium. It  felt  firm  and  hard  through  the  wall  of  the  belly. 
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The  whole  anterior  surface  of  the  tumour  adhered  to  the  wall 
of  the  abdomen,  and  there  were  some  adhesions  about  the  right 
iliac  fossa.  The  adhesions  were  broken  down  without  much 
difficulty,  and  the  tumour  was  removed.  When  in  situ,  it  occu- 
pied a  large  part  of  the  abdominal  cavity.  The  small  intestines 
were  pushed  upwards  and  to  the  left,  and  the  liver  was  pushed 
up  beneath  the  ribs ;  the  tumour  formed  no  adhesions  to 
any  of  the  viscera.  In  removing  the  tumour,  about  four  pints 
of  dirty  grumous  liquid  escaped  from  some  of  the  large  cysts 
coDtained  in  its  substance.  The  weight  of  the  mass  after  the 
escape  of  this  liquid  was  sixteen  pounds ;  its  original  weight 
could  not  have  been  much  under  twenty  pounds.  Its  dimen- 
sions were  as  follows  :  Length,  fourteen  inches ;  breadth,  twelve 
inches ;  thickness,  from  three  to  six  inches.  At  the  under 
surface  of  the  tumour  was  a  projecting  body,  about  the  size  of 
a  duck's  egg ;  its  surface  was  smooth,  covered  by  a  bluish- 
white  capsule,  which  above  was  spread  out  and  gradually  lost 
over  the  tumour.  The  vas  deferens,  quite  normal,  passed  to 
the  back  of  this  body,  and  some  fibrous  tissue  went  from  its 
anterior  surface  to  the  internal  abdominal  ring.  This  body 
was  evidently  the  right  testicle,  which  above  was  spread  out 
into  the  large  tumour  already  described.  On  section  the  tes- 
ticle was  found  degenerated  into  a  cancerous  mass.  My  friend 
Dr.  (now  Sir)  Andrew  Clark  examined  it,  and  found  in  it  dis- 
tinct traces  of  its  original  tubular  structure.  The  testicle  and 
the  whole  of  the  diseased  mass  into  which  it  had  grown  had 
the  usual  characters,  both  to  the  naked  eye  and  under  the 
microscope,  of  fungus  nematodes.  The  tumour  was,  for  the 
most  part,  a  soft,  solid  mass,  but  it  contained  many  cysts, 
varying  in  size  from  that  of  a  hazel-nut  to  that  of  an  orange. 
One  cyst  was  as  large  as  a  good-sized  cocoa-nut.  Many  parts 
of  the  diseased  mass  were  infiltrated  with  blood.  All  the 
other  viscera  in  the  abdomen  were  quite  healthy.  The  chest 
was  not  examined. 

[The  chief  reason  for  the  republication  of  this  case  has 
been  the  consideration  that  a  knowledge  of  its  remarkable 
history  may  assist  some  practitioner  in  the  diagnosis  of  any 
similar  case  that  may  occur  hereafter.] 
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CHAPTEE  L. 

SOME  PRACTICAL  HINTS  RELATIVE  TO  LARYNGOSCOPY,  AUTO- 
LARYNGOSCOPY,  AND  RHINOSCOPY.1 

The  Convenience  of  having  the  Frontal  Reflector  above  the  Eyes  rather  than 
with  a  Perforation  in  front  of  the  Right  Eye — The  Use  of  a  Shade  below 
the  Reflector — The  Author's  Simple  Method  of  Auto-laryngoscopy  and 
Laryngoscopy  Demonstration— Mode  of  practising  Rhinoscopy — Case  illus- 
trating its  Practical  Value — Dr.  Franker s  Mouth-dilator. 

I  had  the  advantage  of  commencing  the  study  and  practice 
of  laryngoscopy  under  the  teaching  and  guidance  of  the  late 
Professor  Czermak,  for  whom  I  got  together  a  class  of 
physicians  and  surgeons,  who  met  for  a  course  of  practical 
instruction  at  King's  College  Hospital.  "We  were  all  taught 
to  use  a  perforated  concave  reflector,  held  in  front  of  the 
right  eye ;  and  I  continued  to  work  with  this  for  some  time 
before  I  adopted  the  plan  of  placing  the  reflector  on  the  fore- 
head above  the  eyes.  I  found  this  so  much  more  conve- 
nient than  the  other  method,  that  I  have  ever  since  continued 
to  use  it.  It  is  quite  unnecessary,  and  therefore  undesirable, 
to  look  through  a  perforated  reflector  placed  in  front  of  one 
eye.  With  the  reflector  on  the  forehead,  we  avoid  the  dis- 
comfort and  inconvenience  resulting  from  the  effort  required 
to  keep  one  eye  applied  to  the  opening  in  the  mirror ;  we  have 
the  free  and  unimpeded  use  of  both  eyes ;  and  we  consequently 
find  it  much  easier  to  direct  a  steady  light  into  the  throat,  to 
introduce  the  laryngeal  mirror,  and  to  practise  any  other 
manipulation  which  may  be  required,  either  for  diagnosis  or 
for  treatment. 

Another  great  advantage  resulting  from  this  position  of 
the  reflector  is  that,  by  means  of  a  shade  attached  to  the 

1  This  chapter  should  properly  have  preceded  Chapter  XIX. 
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frontal  band,  we  completely  protect  the  eyes  from  the  direct 
light  of  the  lamp,  and  thus  avoid  the  fatigue  and  the  confusion 
of  sight  which  result  from  exposure  to  a  bewildering  glare  of 
light  (fig.  42).  When  the  direct  rays  of  the  sun  are  used  for 
the  illumination  of  the  throat,  it  is  especially  important  to  be 
able  to  protect  the  eyes  from  the  otherwise  blinding  glare. 

The  practice  of  using  a  perforated  reflector  was  borrowed 
from  the  ophthalmoscope,  in  using  which  instrument  it  is 
necessary  to  look  through  the  centre  of  the  luminous  beam ; 
but  the  conditions  which  attend  the  exploration  of  the  interior 
of  the  eye  through  the  small  opening  of  the  pupil,  are  very 
different  from  those  which  exist  when  we  are  looking  through 
the  wide-open  mouth,  at  an  image  reflected  from  a  mirror  of 


Fig.  42.— Frontal  Reflector  and  Shade. 


considerable  size.  In  the  latter  case,  nothing  is  gained  by 
looking  through  a  perforated  reflector,  and  the  disadvantages 
I  have  already  pointed  out. 

I  have  no  doubt  that  many  students  have  been  discouraged 
by  the  difficulties  attending  the  attempt  to  see  the  larynx 
through  a  hole  in  the  reflector. 

One  of  the  most  useful  means  of  acquiring  skill  and  con- 
fidence in  the  examination  of  the  larynx,  is  the  practice 
of  auto-laryngoscopy — that  is,  the  examination  of  one's  own 
larynx.  The  simplest,  and,  on  the  whole,  the  most  satis- 
factory method  of  auto-laryngoscopy  was  devised  by  myself 
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many  years  ago.1  This  method  of  avito-iaryngoscopy  requires 
no  special  apparatus.  Sitting  at  a  table  of  convenient  height, 
I  place  a  common  looking-glass  in  front  of  me,  and  a  mode- 
rator or  gas  lamp  on  one  side  of  the  glass,  but  two  or  three 
inches  further  back,  so  that  the  light  may  not  pass  directly 
from  the  lamp  on  to  the  face  of  the  glass.  Now,  with  the 
reflector  on  my  forehead,  I  direct  the  light  from  the  lamp,  as 
it  were,  into  the  open  mouth  of  my  own  image  in  the  looking- 
glass  ;  then,  introducing  the  laryngeal  mirror  into  my  mouth, 
I  see  the  reflection  of  my  larynx  in  the  glass  before  me,  and  any 


Fig.  43.— Auto-laryngoscopy  and  Demonstration. 
n.  The  small  mirror  on  a  brass  stem. 


one  looking  over,,  my  shoulder  can  also  see  the  reflected  image. 
If  I  wish  to  demonstrate  my  larynx  to  several  persons  at  once, 
I  do  this  by  having  the  mirror  in  front  of  me  of  small  size — 
about  three  inches  by  two  inches  (fig.  43).  Thus,  while  three 
or  four  persons  standing  behind  me  can  see  the  reflection  of 
my  larynx  in  the  mirror  in  front,  three  or  four  others,  stand- 
ing before  me  and  looking  over  or  under  or  by  the  sides  of  the 
demonstrating  glass,  can  see  the  reflection  of  my  larynx  from 
the  laryngeal  mirror  which  I  hold  in  my  mouth.  Those  who 
stand  in  front  of  me  have  a  somewhat  better  view  than  those 

1  See  Medical  Times  and  Gazette,  February  14,  18G3,  p.  157. 
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who  look  over  my  shoulder  from  behind,  for  the  obvious  reason 
that  some  loss  of  light  attends  the  second  reflection  from  the 
demonstrating-mirror  before  the  image  reaches  the  eye. 
•  For  beginners  in  the  art  of  laryngoscopy,  this  method 
affords  a  very  useful  means  of  training  and  practice.  One 
of  the  chief  difficulties  at  first  is  to  keep  a  steady  light  in  the 
patient's  mouth  while  the  laryngeal  mirror  is  being  introduced. 
Now,  the  student,  after  arranging  his  looking-glass  and  his 
lamp,  may  direct  the  light  into  his  own  open  mouth  in  the 
looking-glass.  This  process  differs  scarcely  at  all  from  that 
which  he  will  have  to  practise  on  his  patients.  Then,  having 
learnt  to  keep  the  light  steadily  and  automatically  directed 
into  the  mouth,  he  may  warm  and  introduce  the  laryngeal 
mirror,  and  he  will  soon  see  his  own  larynx. 

The  frontal  reflector  is  a  very  useful  means  of  lighting  the 
throat  for  the  purpose  of  examining  the  tonsils,  palate,  and 
pharynx.  Placing  a  lamp  or  a  candle  by  the  side  of  the  patient, 
the  operator,  with  the  reflector  on  his  forehead,  throws  the  light 
into  the  throat,  and  has  both  his  hands  free  to  depress  the 
tongue  and  to  apply  caustic  or  other  local  remedies.  In  cases 
of  diphtheria  and  scarlet  fever,  by  this  method  of  illumination 
a  thorough  examination  of  the  throat  can  be  made  in  a  much 
shorter  time  than  by  the  ordinary  method,  and  without  raising 
the  patient's  head  from  the  pillow.  The  operator,  too,  in  this 
way,  runs  less  risk  of  infection  from  inhaling  the  patient's 
breath,  or  from  the  morbid  secretions  being  coughed  into  his- 
face. 

Rhinoscopy. — We  may  often  obtain  useful  information  by 
an  examination  of  the  posterior  nares  with  a  mirror.  In  the 
practice  of  rhinoscopy,  as  it  is  called,  the  patient  sits  erect, 
while  the  light  is  thrown  into  the  mouth  by  the  frontal 
reflector.  The  tongue  is  held  down  within  the  mouth  by  a 
right-angled  metal  depressor.  The  patient  is  directed  to 
breathe  softly.  A  forcible  inspiration  draws  the  soft  palate 
and  uvula  upwards  and  backwards,  and  so  interferes  with  the 
examination.  A  mirror,  about  the  size  of  a  threepenny-piece, 
is  warmed  and  introduced  by  the  side  of  the  uvula,  beneath 
the  palate,  with  its  surface  directed  upwards  and  forwards  ; 
care  being  taken  not  to  touch  the  soft  palate  or  uvula,  so  as 
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to  excite  reflex  .contraction  of  these  parts.  In  this  way,  when 
the  throat  is  moderately  capacious,  we  may  bring  into  view 
the  posterior  openings  of  the  nasal  fossae,  the  turbinated  bones, 
the  opening  of  the  Eustachian  tube,  the  septum  narium,  and 
the  roof  of  the  pharynx. 

In  illustration  of  the  practical  value  of  rhinoscopy,  I  may 
refer  briefly  to  one  case.  A  gentleman,  twenty-four  years  of 
age,  consulted  me  on  account  of  complete  obstruction  of  the 
right  nostril,  which  had  existed  for  two  years.  On  examination 
with  the  mirror,  the  posterior  opening  of  the  right  nasal  fossa 
was  seen  to  be  obstructed  by  a  globular  tumour  (fig.  44),  as 


Fig.  44.— Posterior  View  oe  t i r rc  Uvula,  Soft  Palate,  and  Hares,  as  sebx 

by  Ehixoscopy. 

a.  A  globular  tumour  obstructing  the  posterior  opening  of  the  right  nasal  fossa. 
e.  the  orifice  of  the  right  Eustachian  tube. 

large  as  a  full-sized  marble,  and  of  a  yellowish-green  colour. 
I  asked  my  colleague,  Mr.  John  Wood,  to  devise  a  plan  for 
removing  the  tumour.  He  introduced  a  slender  curved 
polypus-forceps  through  the  anterior  opening  of  the  nostril, 
and  grasped  the  tumour,  which  burst,  and  discharged  a  glairy 
fluid  like  white  of  egg.  The  patient  felt  immediately  that  the 
obstruction  was  removed ;  and,  on  rhinoscopic  examination, 
the  shreddy  remains  only  of  the  tumour  were  seen  attached 
to  the  middle  turbinated  bone,  which  had  before  been  concealed 
by  the  tumour  (fig.  45) .  The  tumour  had  evidently  been  a 
mucous  cyst.  This  case  occurred  more  than  twenty  years  ago  ; 
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and  I  heard  quite  recently  that  there  has  been  no  return  of 
the  disease.  The  practical  value  of  rhinoscopy  in  this  case  can 
scarcely  be  questioned.  It  is  doubtful  whether,  by  any  other 
mode  of  examination,  the  position  and  nature  of  the  tumour 
could  have  been  determined  with  sufficient  certainty  to  warrant 
an  operation  for  its  removal.    Before  the  patient  came  to  me 


Fig.  45.— The  Posterior  Nares,  after  the  removal  op  the  Tumour 

REPRESENTED  IN  FlG.  44. 

a.  The  abraded  surface  from  which  the  tumour  was  torn,   b,  the  middle  ;  and  c,  the 
inferior  turbinated  bone,   e,  the  Eustachian  tube. 

he  had  consulted  a  very  eminent  surgeon,  who  by  probing  the 
nostril,  had  failed  to  discover  the  seat  and  nature  of  the 
obstruction. 

At  the  London  International  Medical  Congress  (1881)  Dr. 
B.  Frankel,  of  Berlin,  exhibited  his  modification  of  Whitehead's 
mouth-dilator,  consisting  in  the  addition  of  a  tongue-depressor, 
which  forms  part  of  the  instrument  itself,  and  of  a  self-retaining 
Voltolini's  palate-hook,  which  is  fixed  to  the  instrument  after 
introduction,  by  means  of  a  simple  screw.  By  this  instrument 
the  tongue  is  depressed,  while  the  uvula  and  soft  palate  are 
so  hooked  upwards  and  forwards  as  to  greatly  facilitate  the 
practice  of  rhinoscopy.1 

1  Transactions  of  the  International  Medical  Congress,  1881,  vol.  iii.  p.  333. 
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CHAPTEE  LI. 

THE   HARVEIAN   ORATION   DELIVERED  AT  THE  ROYAL  COLLEGE 
OP  PHYSICIANS,  JUNE  21,  1882. 

Mr.  President  and  Gentlemen, — After  accepting  the  invitation 
with  which  you,  Sir,  honoured  me,  to  undertake  the  arduous 
and  responsible  duty  of  Harveian  orator,  my  first  intention 
was  to  take  as  the  main  subject  of  my  address  the  additions 
to  our  knowledge  of  the  vascular  system,  with  its  nerve  supply, 
which  have  been  made  within  the  last  thirty  years ;  and 
thus  to  continue  the  history  of  these  interesting  discoveries 
from  the  point  at  which,  for  want  of  time,  it  was  left  by 
Dr.  Sanderson  in  the  learned  oration  which  he  delivered  here 
four  years  ago.  On  further  consideration,  however,  it  ap- 
peared to  me  that  my  attention  should,  by  preference,  be 
directed  to  the  systematic  attempts  which  have  recently  been 
made  in  Italy  to  rob  our  illustrious  Harvey  of  the  honour 
which  for  two  centuries  and  a  half  has,  by  almost  universal 
consent,  been  conceded  to  him,  and  to  claim  for  the  Italian 
Cesalpino  (Latin,  Csesalpinus)  the  credit  of  havhig  anticipated 
Harvey  in  the  discovery  and  demonstration  of  the  circulation 
of  the  blood.  These  attempts  to  exalt  Cesalpino  at  the 
expense  of  Harvey  have  been  referred  to  and  refuted  by  the 
late  Dr.  E.  Willis,  in  his  admirable  volume  entitled  William 
Harvey}  But  the  subject  is  so  important  and  so  full  of 
interest  for  this  college  that  it  may  well  occupy  all  the  time 
at  my  disposal  to-day. 

It  will  be  remembered  that  Dr.  Sieveking,  in  his  interest  ing 
oration  delivered  in  1877,  referred  to  the  fact  that  a  monument 
in  honour  of  Cesalpino  had  recently  been  unveiled  in  Rome. 
I  am  indebted  to  the  kindness  of  Dr.  Pantaleoni,  the  eminent 

1  London,  1878. 
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Eoman  physician  and  senator,  for  a  copy  of  the  two  orations  1 
which,  at  the  inauguration  of  that  monument,  were  delivered 
in  the  presence  of  a  large  assembly  of  learned  professors  and 
other  eminent  and  representative  men  of  Italy.  The  orators 
were  Professors  Scalzi  and  Maggiorani.  The  former  spoke  of 
Cesalpino  as  an  eminent  anatomist,  botanist,  and  mineralogist; 
while  the  latter  referred  to  him  as  a  distinguished  philosopher. 
Both  these  learned  professors,  in  the  course  of  their  addresses, 
mentioned  in  terms  of  praise  a  work  by  Dr.  Ceradini,2 
professor  of  physiology  in  the  University  of  Genoa,  the  second 
edition  of  which  had  been  recently  published. 

In  this  volume  of  three  hundred  royal  octavo  pages  the 
author  professes  to  give  a  true  history  of  the  discovery  of  the 
circulation  of  the  blood.  Professor  Scalzi  declares  the  work 
to  be  a  £  publication  of  the  highest  interest  for  physiological 
science  and  the  history  of  medicine  ;  3  and  Professor 
Maggiorani,4  at  the  conclusion  of  his  address,  expresses 
gratitude  to  '  Professor  Ceradini,  who  on  this  festive  occasion 
has  presented  to  the  Academy  his  learned  volume,  wherein 
that  which  heretofore  had  been  only  more  or  less  a  belief  as 
to  Cesalpino' s  discovery,  has  become,  by  means  of  new  argu- 
ments, a  scientific  demonstration.'  Professor  Ceradini's 
volume,  therefore,  is  a  work  of  authority  and  influence — at 
any  rate  among  his  fellow-countrymen — and  as  such  I  have 
deemed  it  worthy  of  a  careful  study  and  analysis,  with  results 
which  I  will  presently  endeavour  to  set  before  you.  A  critical 
examination  of  this  imposing  volume  is  rendered  more  neces- 
sary by  the  fact  that  Cesalpino's  published  writings  being  very 
scarce,  and  to  be  found  only  in  large  libraries,  Dr.  Ceradini's 
version  of  their  physiological  teaching  will  be  accepted  as 

1  Inatigurazione  della  lapide  ad  Andrea  Cesalpino;  due  discorsi  letti  in 
questa  occasione  dai  Prof.  F.  Scalzi  e  C.  Maggiorani.    Korua,  1876. 

2  La  Scoperta  della  Circolazione  del  Sangzce,  del  Dott.  G.  Ceradini,  Prof,  di 
Fisiologia  all'  Universita  di  Genova.    Milano,  1876. 

3  '  Pubblicazione  di  sommo  interesse  per  la  scienza  fisiologica,  e  per  la  storia 
della  Medicina '  (p.  23,  note). 

*  '  Giustizia  vuole  che  in  tal  momento  si  esprime  un  senso  di  riconoscenza 
al  Prof.  Giulio  Ceradini  ohe  si  fece  occasione  di  questa  festa  col  dono  fatto  alia 
nostra  Accademia  del  suo  dotto  volume,  ove  quel  che  dianzi  non  era  stata  che 
voce  piu  o  meno  accreditata  intorno  alia  scoperta  di  Cesalpino,  divenne  per  i 
nuovi  argomenti  una  dimostrazione  scientifica  '  (p.  62). 
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trustworthy  by  all  who  have  not  both  the  opportunity  and  the 
inclination  to  compare  his  statements  with  the  original  treatises. 

In  the  preface  to  his  book  Dr.  Ceradini  suggests,  with  an 
evident  feeling  of  satisfaction,  that  the  determination  of  the 
Eoyal  Medical  Academy  of  Eome  to  place  within  the  walls  of 
the  University  an  engraved  tablet  declaring  Cesalpino  to  be 
the  discoverer  of  the  circulation  of  the  blood,  may  have  been 
influenced  by  the  more  complete  demonstration  of  Cesalpino's 
claims  which  he  had  been  able  to  give  in  the  first  edition  of 
his  historical  treatise. 

I  now  proceed  to  quote,  as  fully  as  time  permits,  the  chief 
statements  and  arguments  upon  which  Dr.  Ceradini  relies  to 
establish  his  position  that  the  Italian  Cesalpino  was,  and  that 
our  English  Harvey  was  not,  the  actual  discoverer  of  the 
circulation  of  the  blood,  and  I  will  endeavour  to  estimate  at 
its  true  value  the  judgment  of  Harvey's  critic  and  accuser. 
Dr.  Ceradini's  statement  with  regard  to  Harvey  is  to  this 
effect — that  during  the  four  years  from  1598  to  1602,  which 
Harvey  spent  as  a  student  at  Padua,  he  must  have  become 
acquainted  with  Cesalpino's  writings,1  some  of  which  had 
been  published  about  thirty  years  before ;  that  in  these 
writings  Harvey  must  have  seen  that  the  true  doctrine  of  the 
circulation  of  the  blood  was  clearly  set  forth  and  completely 
demonstrated ;  that  Harvey  designedly  delayed  the  publication 
of  his  work,  De  Motu  Cordis  et  Sanguinis,  until  1628,  twenty- 
five  years  after  the  death  of  Cesalpino,  and  nine  years  after 
the  death  of  Fabricius,  when  his  adversaries  could  adduce  no 
proof  that  his  affected  ignorance  of  the  discovery  of  Cesalpino 
was  a  mere  pretence.2  Ceradini  quotes  the  well-known 
passage  in  which  Harvey  expresses  his  fear  lest,  through  the 
novelty  of  his  discovery,  he  should  have  all  mankind  for  his 
enemies ; 3  and  on  this  he  makes  the  following  comment : 
'  Without  doubt  by  these  subterfuges  the  Englishman  designed 
to  usurp  for  himself  the  glory  of  a  discoverer.' 4 

1  Ceradini,  p.  171,  &c.  2  P.  172. 

3  College  edition,  p.  47  ;  Dr.  Willis's  translation,  p.  45. 

4  '  Nessun  dubio  che  con  questi  sotterfugi  l'Inglese  mirasse  ad  usurpare  il 
vanto  di  scopritorc  '  (p.  175). 

It  is  interesting  to  note  that  Harvey's  fears  were  not  without  reason.  'John 
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Harvey's  hostile  critic  asserts  that  his  doctrine  of  the 
general  circulation  was  based  almost  exclusively  on  the 
presence  of  valves  in  the  veins,1  which  had  been  first  dis- 
covered, or  at  any  rate  more  fully  demonstrated  and  described, 
by  Harvey's  anatomical  master,  Fabricius  ;  and  Ceradini 
affirms  that  this  evidence  in  support  of  the  doctrine  of  the 
circulation  is  all  that  Harvey  could  add  to  Cesalpino's  prior 
and  complete  demonstration.  Eeferring  to  the  Life  of  Harvey 
prefixed  to  the  Latin  edition  of  his  works  which  was  published 
by  the  Eoyal  College  of  Physicians  in  1766,  Dr.  Ceradini  says  : 
'  It  lacked  the  foundation  of  truth,  and  therefore,  notwith- 
standing the  efforts  of  the  biographer  and  of  his  natural 
allies,  the  whole  College  of  Physicians,  the  defence  of  Harvey 
was  so  void  of  reason,  so  audaciously  partial,  so  utterly 
valueless.' 2 

The  author  admits  with  regret  that  some  eminent  physio- 
logists had  pronounced  in  favour  of  the  claims  of  Harvey  to 
be  the  real  discoverer  of  the  circulation  of  the  blood  ;  but  this 
erroneous  verdict  he  attributes  either  to  ignorance  or  to  bad 
faith.  In  particular  he  declares  his  belief  that  the  illustrious 
Haller 3  and  two  of  Cesalpino's  own  countrymen,  Malpighi  and 
Baglivi,4  had  their  judgments  perverted  by  the  embarrassing 
fact  that  they  had  been  elected  Fellows  of  the  Eoyal  Society 
of  London. 

Aubrey  tells  us  that  he  had  heard  him  (Harvey)  say  that  after  his  book  on  the 
"  circulation  of  the  blood  "  came  out,  he  fell  mightily  in  his  practice ;  'twas 
believed  by  the  vulgar  that  he  was  crack-brained,  and  all  the  physitians  were 
against  him.' — Dr.  E.  Willis's  William  Harvey,  p.  165. 

1  P.  275. 

2  '  Mancava  pero  al  biografo  il  fondamento  della  verita,  ed  ecco  perche  mal- 
grado  gli  sforzi  suoi  e  quelli  dei  naturali  suoi  alleati,  i  colleghi  tutti  del  Collegio 
Medico  di  Londra,  la  difesa  di  Harvey  riesciva  cosi  vuota  di  ragioni,  cosi 
sfacciatamente  parziale,  cosi  nulla '  (p.  278. 

8  Haller's  judgment  was  as  follows:  'Adparet  non  Caesalpino,  ob  paucas 
aliquas  et  obscuri  sensus  voces,  sed  Harveio,  numerosissimorum  experimen- 
torum  laborioso  auctori,  gravique  scriptori  argumentorum  omnium  quro  ex  tevo 
proferri  poterant  immortalem  gloriam  inventi  circuitus  sanguinis  deberi.'— 
Elemcnta  Physiologies,  vol  i.  L.  III.  sect.  3,  §  32. 

4  Upon  this  Dr.  Ceradini  remarks :  '  Singolare  giudizio  davvero  1  ma  che 
sarebbe  anche  piu  singolare,  se  Haller  non  si  fosse  trovato  nella  stessa  difficile 
condizione  di  Malpighi  e  Baglivi,  nella  condizione  cioe  di  membro  della  Eeale 
Accademia  di  Londra  (p.  2GG).  *  p.  205. 
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Ceradini  allows,  as  an  excuse  for  Harvey's  pretensions, 
that,  inasmuch  as  he  had  contributed  somewhat  to  the  com- 
plete demonstration  of  his  predecessor's  doctrine,  and  had 
undergone  great  labour  in  his  endeavour  to  make  it  known, 
and  to  overcome  the  infinite  prejudices  by  which  it  was  op- 
posed, he  may  at  length  have  persuaded  himself  that  Cesal- 
pino's  discovery  was  actually  his  own.  But  he  proceeds  to 
say  that  these  considerations,  while  they  in  part  justify 
Harvey's  conduct,  avail  not  to  excuse  that  of  his  fellow- 
countrymen,  who  to  this  day,  in  spite  of  truth  and  justice, 
believe,  or  feign  to  believe,  him  to  be  the  discoverer  of  the 
circulation  of  the  blood — perhaps,  he  sarcastically  adds,  in 
order  not  to  deprive  themselves  of  the  pretext  for  an  annual 
celebration  of  his  memory  inter  pocuhi.1 

I  will  venture  to  say  that  if  Dr.  Ceradini  had  been  a 
contemporary  of  Harvey  he  would  have  received  from  the 
object  of  his  attack  no  other  notice  than  that  contained  in 
the  following  sentence :  '  Detractors,  censurers  (memos),  and 
writers  defiled  with  abuse,  as  I  have  resolved  with  myself 
never  to  read  them,  satisfied  that  nothing  solid  or  excellent, 
nothing  but  reviling  was  to  be  expected  from  them,  so  have 
I  held  them  still  less  worthy  of  an  answer.' 2 

In  my  endeavour  to  refute  these  monstrous  charges 
against  the  greatest  ornament  of  our  College,  and  one  of  the 
greatest  benefactors  of  the  human  race,  I  shall  make  no 
attempt  to  emulate  the  quite  inimitable  good  taste  and  style 
of  the  Genoese  Professor ;  but  I  shall  endeavour,  and  I  trust 
successfully,  to  show  that,  however  diligent  may  have  been 
Harvey's  study  of  Cesalpino's  writings,  he  could  never  have 
obtained  from  them  that  which  is  not  to  be  found  therein, 
viz.,  a  knowledge  of  the  circulation  of  the  blood ;  and  that 
those  who  pretend  to  find  in  these  writings  the  true  doctrine 
of  the  circulation,  endeavour  to  establish  their  position  by 

1  '  Ma  queste  considerazioni,  se  giustificano  in  parte  la  condotta  di  Harvey, 
non  valgono  affatto  di  scusa  a  quella  de'  suoi  connazionali,  i  quali  oggi  ancora 
a  dispetto  della  vcrita  e  della  giustizia  lo  ritengono,  o  fingono  ritenerlo  scopri- 
tore  della  circulazione  del  sangue,  forse,  per  non  privarsi,  come  argutamente 
osservava  Barzelotti,  del  pretesto  di  festeggiarne  la  memoria  inter  pocula  ' 
<pp.  298-9). 

2  College  edition,  p.  109  ;  Dr.  Willis's  translation,  p.  109. 
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giving  to  some  chance  expressions  a  meaning  which  the  con- 
text shows  could  never  have  been  in  the  mind  of  their  author  ; 
while  interpreting  Cesalpino's  vague  and  contradictory  state- 
ments by  the  light  of  Harvey's  researches,  they  ungratefully 
turn  upon  the  real  discoverer  and  accuse  him  of  conscious 
plagiarism.  This  surely  is  very  like  an  attempt  to  pierce 
the  breast  of  an  eagle  with  an  arrow  feathered  by  a  plume 
plucked  from  his  own  wing. 

If  Cesalpino's  discovery  and  demonstration  of  the  course 
of  the  blood  were  so  complete  and  unmistakable  as  his  recent 
advocates  maintain,  it  is  remarkable  that  his  contemporaries 
and  immediate  successors,  to  whom  his  writings  must  have 
been  well  known,  should  have  remained  in  ignorance  of  the 
true  doctrine  of  the  circulation.  Professor  Scalzi,  indeed,  in 
his  inaugural  address,  suggests  that  Harvey  may  have  learnt 
the  new  doctrine  of  Cesalpino  from  his  famous  anatomical 
teacher  Fabricius ; 1  but,  unfortunately  for  this  suggestion, 
the  work  of  Fabricius  (De  Venarum  Ostiolis),  which  was  pub- 
lished in  1603,  a  year  after  Harvey's  departure  from  Padua, 
and  rather  more  than  thirty  years  after  the  publication  of 
Cesalpino's  chief  treatise,2  affords  conclusive  evidence  of  its 
author's  entire  ignorance  of  the  circulation  of  the  blood 
through  the  systemic  vessels. 

Fabricius  believed  that  the  purpose  of  the  valves  in  the 
veins  was  not  to  favour  the  passage  of  blood  to  the  heart,  but 
to  prevent  over-distension  of  the  veins  by  the  blood  in  its 
passage  through  the  venous  trunks  to  their  branches,  and 
also  to  retard  the  current  of  blood,  so  that  time  might  be 
given  for  each  part  to  take  up  its  proper  nutriment ;  and  he 
states  that  valves  are  not  required  in  the  arteries,  because,  on 
account  of  the  thickness  and  strength  of  their  coats,  they  are 
not  liable  to  be  over-distended.  Neither  are  valves  required 
to  retard  the  stream  of  blood,  because  in  the  arteries  there  is  a 
perpetual  flux  and  reflux  of  blood.3    This,  then,  was  the  doc- 

1  '  Fu  gran  ventura  per  Guglielmo  Harvey,  che  trovandosi  dal  1598  al  1602 
in  Padova  alio  studio  della  medicina,  potesse  apprendere  la  dottrina  novella  da 
Fabrizio  d'Acquapendente,  al  quale  il  grido  di  anatomico  sommo  chiamava 
acolari  anche  da  oltralpe  '  (pp.  18, 19). 

4  Quatsticmum  Pcripatcticarum  libri  qitinque,  Florent.  1571. 

3  '  Erat  profecto  necessaria  ostiolorum  constructio  in  artuum  venis,  ut  scilicet 
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trine  of  the  systemic  circulation  held  and  taught  by  the  most 
eminent  anatomist  of  Italy  thirty  years  after  the  publication 
of  Cesalpino's  supposed  discovery. 

Professor  Ceradini  even  admits  that  Fabricius  had  not  the 
most  remote  idea  of  a  circulation  of  the.  blood.1  Upon  this 
Dr.  Willis  pertinently  asks  :  < If  this  be  true,  who  among  his 
contemporaries  could  be  better  informed  ?  '  If  Cesalpino  had 
given  an  intelligible  account  of  the  circulation  through  the 
systemic  vessels,  his  fellow-countryman  Fabricius,  of  all  men, 
would  have  been  the  least  likely  to  be  ignorant  of  it,  and  his 
ignorance  may  be  taken  as  a  fair  index  of  the  knowledge  of 
his  contemporaries. 

Now,  in  order  to  correctly  estimate  Cesalpino's  claims  as 
an  original  observer,  and  to  understand  some  of  the  terms 
which  he  employs,  we  have  to  consider  to  what  extent  a  know- 
ledge of  the  circulation  had  been  obtained  by  his  predecessors. 

From  the  time  of  Galen,  in  the  second  century  of  the 
Christian  era,  to  that  of  Servetus,  in  the  sixteenth  century,  it 
was  supposed  that  the  blood,  passing  from  the  vena  cava  into 
the  right  side  of  the  heart,  was  there  divided  into  two  streams, 
which  took  different  courses.  While  a  part  of  the  blood 
passed  by  invisible  pores  through  the  septum  from  the  right 
to  the  left  side  of  the  heart,  the  other  portion  was  sent  by  the 
pulmonary  artery  (vena  arterialis)  to  nourish  the  lungs.  But 
as  all  the  blood  thus  sent  to  the  lungs  was  not  required  for 
their  nutrition,  a  certain  portion  passed  into  the  pulmonary 
vein  (arteria  venalis)  by  means  of  a  supposed  anastomosis 
between  the  two  vessels,  and  so  reached  the  left  side  of  the 
heart.  The  Spaniard  Michaelis  Servetus  made  an  advance 
upon  Galen's  physiology  of  the  pulmonary  circulation  in  this 
respect,  that  he  maintained  that  the  blood  passes  from  the  right 
to  the  left  side  of  the  heart,  not  at  all  by  invisible  pores  in  the 
septum,  but  entirely  by  free  communication  between  the  pul- 

sanguis  ubique  eatenus  retardaretur,  quatenus  cuique  particular  alimento  fruendi 
congruum  tempus  detur.  Arteriis  autem  hrec  ostiola  non  f uere  necessaria ; 
neque  ad  distensionem  propter  tunicas  crassitiem  ac  robur,  neque  ad  sanguinem 
remorandum,  quod  sanguinis  fluxus  refluxusque  in  arteriis  perpetuo  fiat.' — 
Fabricius,  De  Vcnarum  Ostiolis,  p.  2. 

1  '  ft  notissimo  del  resto  clie  Fabricio  non  ebbe  la  piu  lonlana  idea  di  una 
circulazione  del  sangue.' — Ceradini,  p.  148. 


LI.] 


A  DEFENCE  OF  HARVEY 


843 


monary  artery  (vena  arterialis)  and  the  pulmonary  vein  (arteria 
venalis),  the  dark  blood  from  the  right  side  of  the  heart 
assuming  a  crimson  colour  in  its  passage  through  the  lungs.1 

The  Italian  Eealdus  Columbus,  who  succeeded  Vesalius  as 
Professor  of  Anatomy  at  Padua,  and  who  died  at  Eome  in 
1577,  published  his  work  Be  Re  Anatomicd  six  years  after  the 
publication  of  the  Christianismi  Restitutio  of  Servetus. 

In  this  book  Columbus  claims  to  have  been  the  first  to 
describe  the  passage  of  the  blood  from  the  right  to  the  left  side 
of  the  heart  by  the  pulmonary  vessels.  It  is  certain  that  in 
the  date  of  publication  Servetus  had  anticipated  him  by  six 
years ;  but  it  is  possible  that  the  writings  of  Servetus,  which, 
together  with  their  author,  were  burnt  at  the  stake  at  the 
instigation  of  Calvin,  may  not  have  been  known  to  Columbus. 
Professor  Ceradini  suggests2 — but  so  far  as  I  can  see  without 
adducing  any  evidence  in  support  of  his  conjecture — that 
Servetus  may  have  been  a  pupil  of  Columbus  at  Padua,  and 
may  there  have  learnt  from  his  anatomical  teacher  the  doc- 
trine which  he  afterwards  published  as  his  own. 

What  was  known  then  and  taught  with  regard  to  the 
circulation  before  the  publication  of  Cesalpino's  writings  was 
briefly  this — that  the  blood  from  the  vena  cava  enters  the 
right  side  of  the  heart,  and  thence  passes  through  the  lungs 
to  the  left  side,  whence  it  is  distributed  bv  the  aorta  over  the 
whole  body.  What  we  now  call  the  pulmonary  circulation, 
therefore,  was  fairly  well  understood.  With  regard  to  the 
systemic  circulation,  however,  nothing  definite  was  known. 
It  was  supposed  that  while  the  veins  conveyed  one  kind  of 
blood  called  auctive  blood  to  the  tissues,  the  arteries  supplied 
them  with  nutritive  blood  of  a  more  spirituous  nature ;  that 
there  were  communications  between  the  arteries  and  veins  by 
invisible  inosculations  or  anastomoses,  as  the  result  of  which 
auctive  blood  passed  into  the  arteries,  which  in  their  turn 
gave  back  spirituous  blood  to  the  veins.   By  these  anastomoses 

1  '  Fit  autem  communicatio  hasc  non  per  parietem  cordis  medium,  ut  vulgo 
creditur.    Sed  magno  artificio  a  dextro  cordis  ventriculo,  Iongo  per  pulmones 
ductu,  agitatur  sanguis  subtilis :  a  pulmonibus  prreparatur,  flavus  efficitur,  et  a 
vena  arteriosa  in  arteriam  venosam  transfunditur. '—Christianismi  Restitutio 
1553,  p.  169.  a  p  go 
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Galen  explained  the  fact  that  the  wound  of  a  large  artery 
empties  not  only  the  arteries  but  the  veins.  The  movement 
of  blood  in  the  vessels,  both  arteries  and  veins,  was  supposed 
to  be  of  a  to-and-fro  character.  From  the  time  of  Aristotle 
to  that  of  Cesalpino,  and,  as  we  shall  presently  see,  by  Cesal- 
pino  himself,  this  movement  was  compared  to  the  tides  of 
Euripus— that  is,  to  the  ebb  and  flow  of  the  tide  in  a  narrow 
channel.  This,  then,  was  the  state  of  knowledge,  or  rather 
of  ignorance,  with  regard  to  the  movement  of  blood  in  the 
systemic  vessels  before  the  publication  of  Cesalpino's  writings. 
We  have  now  to  inquire  to  what  extent  he  succeeded  in 
throwing  light  upon  the  subject. 

With  regard  to  the  structure  of  the  heart  and  its  valves, 
Cesalpino  says  that  it  is  so  arranged  as  to  allow  of  continuous 
motion  from  the  veins  to  the  heart,  and  from  the  heart  to  the 
arteries.1  In  these  statements  there  was  nothing  new.  In 
the  chapter  '  De  Pulmonis  Constitutione '  he  says 2  '  the  hot 
blood  is  carried  from  the  right  ventricle  by  the  artery  which 
Galen  calls  the  vena  arterialis  into  the  lung,  and  is  again 
conveyed  to  the  heart'  by  the  vein  proceeding  from  the  left 
ventricle,  which  Galen  calls  the  arteria  venalis.  Meanwhile, 
in  its  passage,  the  blood  is  tempered  by  the  cold  air  inspired 
into  the  branches  of  the  windpipe  which  lie  near  the  veins  and 
arteries,  so  that  by  a  kind  of  circulation  the  blood  is  converted 
into  the  nature  of  spirit,  first  in  the  right  ventricle,  then  in  the 
left.  Therefore,  the  vessel  leading  from  the  right  side  of  the 
heart  is  a  true  artery,  having  a  double  tunic,  in  order  that  the 
spirits  should  not  escape  from  it ;  the  vessel  entering  the  left  side 
of  the  heart  is  a  vein  consisting  of  a  single  tunic,  because  it 
contains  blood  which  has  been  already  refrigerated  in  the  lung.' 

1  '  Ut  continuus  quidam  motus  fieret  ex  venis  in  cor  et  ex  corde  in  arterias.' — 
Speculum  Artis  Medicce,  lib.  vi.  cap.  xix.,  edition  1670,  p.  473. 

2  '  Fertur  igitur  ex  corde  sanguis  fervidus  per  arteriam  ex  dextro  ventriculo, 
quam  Galen  venam  arterialem  vocat,  in  pulmonen  iterunique  cordi  redditur  per 
venam  ex  sinistra  ventriculo  prodeuntern,  quam  Galen  arteriam  venalem  vocat. 
Interim  in  itinere  contemperatur  ab  aere  frigido  inspirato  in  asperas  arterias  juxta 
venas  et  arterias,  ut  circulatione  quadam  sanguis  perficiatur  in  naturam  spiritus, 
prius  in  dextro  ventriculo  deinde  in  sinistro.  Ideo  vas  educens  e  corde  vera 
arteria  est  ex  duplici  tunica,  ut  spiritus  non  evanescant ;  vas  introducens  vena 
est  ex  unica  tunica  constans,  quia  sanguinem  jam  refrigeratum  continet.' — 
Spec.  Art.  Med.,  lib.  vi.  cap.  ix.  p.  443. 


LI.] 


A  DEFENCE  OF  HARVEY 


845 


Cesalpino's  second  reference  to  the  circulation  through 
the  lungs  occurs  in  the  following  terms : l—'  Thus  the  lung, 
drawing  warm  blood  from  the  right  ventricle  of  the  heart 
through  the  vein  which  resembles  an  artery  (pulmonary 
artery),  and  sending  it  by  anastomosis  to  the  arteria  venalis 
(pulmonary  vein),  which  enters  the  left  ventricle  of  the  heart, 
tempers  it  meanwhile  by  the  cold  air  which  is  conducted  into 
the  branches  of  the  windpipe  which  lie  near  the  arteria 
venalis,  and  this,  not  by  inosculation  between  the  blood-vessels 
and  the  air-tubes,  as  Galen  supposes,  but  by  contact  alone. 
With  this  circulation  of  the  blood  from  the  right  ventricle  of 
the  heart  through  the  lungs  to  the  left  ventricle  the  appear- 
ances on  dissection  exactly  correspond,  for  there  are  two 
vessels  connected  with  the  right  ventricle  and  two  with  the  left ; 
but  of  the  two  vessels  one  only  intromits,  while  the  other  emits, 
the  valves  being  constructed  with  that  design.'  He  then  refers 
to  the  errors  of  his  predecessors  in  calling  all  the  blood-vessels 
connected  with  the  right  side  of  the  heart  veins,  while  those  on 
the  hft  side  are  designated  arteries  ;  and  he  says  that  the 
vessel  on  the  right  side,  which  had  hitherto  been  called  vena 
arterialis,  has  the  structure  of  an  artery,  and  pulsates 
in  consequence  of  receiving  blood  from  the  heart,  while 
the  vessel  on  the  left  side,  called  arteria  venalis,  has  the  struc- 
ture of  the  other  veins,  and  does  not  pulsate,  because  it  only 
conveys  blood  to  the  heart.' 2     '  All  things,  therefore,  are 

1  QucBstionum  Peripateticarum  libri  quinque,''  lib.  v.  p.  125  D,  edition  1593. 
'  Idcirco  pulmo  per  venam  arteriis  similem  ex  dextro  cordis  ventriculo  fer- 
vidum  hauriens  sanguinem,  eumque  per  anastomosim  arterire  venali  reddens. 
qu£e  in  sinistrum  cordis  ventriculuru  tendit,  transrnisso  interim  aere  frigido  per 
asperse  arteriae  canales,  qui  juxta  arteriam  venaleni  protenduntur,  non  tamen 
osculis  communicantes,  ut  putavit  Galen,  solo  tactu  temperat.  Huic  sanguinis 
circulationi  ex  dextro  cordis  ventriculo  per  pulmones  in  sinistrum  ejusdem  ven- 
triculum  optime  respondent  ea  qua?  in  dissectione  apparent.  Nam  duo  sunt  vasa 
in  dextrum  ventriculum  desinentia,  duo  etiam  in  sinistrum.  Duorum  autem 
unum  intromittit  tantum,  alterum  educit,  membranis  eo  ingenio  constitutis.' 

2  The  pulsation  of  the  pulmonary  artery  was  known  to  Galen  :  1  Neque  te 
f  ugiet  vas  illud  quod  cordi  connectitur,  a  cava  vena  progerminatum,  etiam  ipsum 
quemadmodum  arterial  pulsare  '—Galen,  De  XJtilitate  Rcspirationis  (c.  4).  The 
probable  reason  why  the  ancient  anatomists  called  the  pulmonary  artery  a  vein, 
and  the  vein  an  artery,  is  that  the  former  is  usually  found  more  or  less  distended 
with  blood  after  death,  while  the  latter,  being  often  found  empty,  was  believed 
to  contain  only  air. 
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admirably  fashioned,  for  since  it  was  necessary  that  the  blood 
should  be  brought  to  the  heart  in  order  that  it  might  become 
perfect  nutriment— first  in  the  right  ventricle,  in  which  a 
thicker  blood  is  contained,  and  then  in  the  left,  which  has 
a  purer  blood — it  is  transmitted  from  the  right  to  the  left 
ventricle,  partly  through  the  septum,  partly,  for  the  sake  of 
being  refrigerated,  through  the  lungs  '  (note  a,  p.  863). 1 

From  the  preceding  extracts  it  appears  that  Cesalpino's 
account  of  the  pulmonary  circulation  is  identical  with  that 
given  by  his  predecessors,  Servetus  and  Columbus,  except  that 
in  one  sentence  (being  apparently  still  under  the  influence  of 
Aristotle  and  Galen)  he  speaks  of  the  passage  of  blood  from 
the  right  to  the  left  side  of  the  heart  as  taking  place  partly 
through  the  septum.  Dr.  Ceradini  argues  that,  since  Cesalpino 
refers  to  the  permeability  of  the  septum  cordis  only  once  in 
one  of  his  works,  he  did  this  rather  in  deference  to  his  admired 
master  Aristotle,  and  not  from  a  firm  belief  in  the  doctrine. 
But  surely  a  disciple  who  quotes  his  master's  doctrine  without 
expressing  dissent  must  be  held  to  accept  and  agree  with  it. 
Cesalpino,  being  ignorant  of  the  real  function  of  the  heart 
and  arteries,  thought  that  the  purpose  of  the  thick  pulmonary 
artery  was  to  prevent  the  escape  of  the  spirits,  while  the 
thin  pulmonary  vein  sufficed  to  hold  the  blood  which,  as  he 
erroneously  supposed,  had  been  cooled  by  passing  through 
the  lungs. 

It  is  a  fact  that  the  word  circulation  is  here  for  the  first 
time  used  to  describe  the  movement  of  the  blood  from  the  right 
to  the  left  side  of  the  heart.  Cesalpino's  fellow-countrymen 
make  much  of  this  word,  and  argue  as  if  it  implied  a  knowledge, 
not  only  of  the  pulmonary,  but  also  of  the  systemic  circulation  ; 
but  it  is  a  noteworthy  and  most  significant  fact  that  this  term 
is  employed  by  Cesalpino  only  with  reference  to  the  passage 
of  the  blood  through  the  lungs,  and  never  in  his  attempt  to 
explain  the  movement  of  the  blood  in  the  systemic  vessels. 
This  restriction  of  the  word  circulation  to  the  pulmonary  part 
of  the  circuit  is  pro  tanto  evidence  that  he  was  ignorant  of  there 

1  '  Partim  per  medium  septum  partim  per  medios  pulmones,  refrigerationis 
gratia,  ex  dextro  in  sinistrum  transmittitur.'— Quccst.  Per.,  p.  12G  A. 
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being  a  continuous  passage  of  blood  from  the  systemic  arteries 
to  the  veins;  identical  with  that  which  had  been  found  to  occur 
through  the  pulmonary  vessels,  and  to  which  the  term  circula- 
tion is  equally  applicable  (note  b,  p.  863). 

Yet  to  anyone  who  reads  Dr.  Ceradini's  account  of  Cesal- 
pino's  doctrine  of  the  general  circulation  without  reference  to 
the  original  publications;  it  would  seem  obvious  that  the  Italian 
physiologist  had  completely  demonstrated  the  perpetual  passage 
of  blood  from  the  aorta  through  the  capillaries  to  the  veins, 
from  the  veins  to  the  right  side  of  the  heart,  and  thence  again 
through  the  lungs  to  the  left  side  of  the  heart ;  but  a  careful 
comparison  of  the  Professor's  free  translation  of  Cesalpino's 
language  with  the  original  text,  and  a  comparison  of  Cesalpino's 
confused  and  contradictory  statements  with  each  other,  will 
lead  any  unbiassed  critic  to  a  very  different  conclusion. 

The  word  capillamenta  is  occasionally  used  by  Cesalpino, 
and  this  his  modern  interpreters  invariably  translate  by  the 
term  '  capillaries.' 1  Dr.  Ceradini,  in  fact,  maintains  that 
so  complete  were  Cesalpino's  proofs  of  the  systemic  circu- 
lation, that  Malpighi's  microscopical  demonstration  of  the 
capillary  vessels  could  add  nothing  to  the  certainty  of  his 
doctrine.2 

Professor  Scalzi  also  in  his  address3  credits  Cesalpino  with 
a  complete  knowledge  of  the  capillary  circulation,  and  laments 
that  Harvey,  having  misunderstood  his  Italian  predecessor's 
teaching,  wandered  from  the  track  which  had  been  so 
splendidly  marked  out  by  Cesalpino,  and  substituted  for  the 
Italian's  demonstrated  capillaries  his  own  theory  of  '  porosities 
in  the  tissues,'  through  which  the  blood  was  supposed  to  pass 
from  the  arteries  to  the  veins  (note  c,  p.  864). 

Now,  surely  to  credit  Cesalpino  with  having  acquired  a 
knowledge  of  the  capillary  vessels  without  the  aid  of  the 
microscope,  is  to  suppose  him  to  have  been  endowed  with 

1  '  Cesalpino  aveva  detto  che  il  sangue  porta  d'apprima  I'alimento  nutritivo 
alle  parti,  poi  I'alimento  aumentativo  al  cuore  dopo  essere  passato  dalle  arterie 
nelle  vene  pei  capillari  sparsi  in  tutti  gli  organi.' — Ceradini,  p.  177 

2  P.  295. 

3  1  Egli  dunque  conobbe  la  circolazione  capillare  cbe  doveva  poi  farsi  piu 
solennemente  manifesta  da  Marcello  Malpighi,  altro  genio  d'ltalia '  (p  22) 
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superhuman  sagacity.  Obviously  it  was  as  impossible  to  form 
a  conception  of  the  capillary  circulation  until  the  microscope 
had  rendered  the  minute  vessels  visible  as  it  was  to  discover 
Jupiter's  moons  or  Saturn's  rings  before  the  invention  of  the 
telescope.  And  if  we  refer  to  the  passages  in  which  Cesalpino 
introduces  the  word  capillamenta,  we  shall  see  that  if,  as  is 
probable  enough,  Harvey  was  acquainted  with  his  predecessor's 
writings,  he  could  have  derived  from  them  no  assistance  in  his 
attempt  to  trace  the  course  of  the  blood  from  the  arteries  to 
the  veins. 

I  now  proceed  to  give  some  extracts  having  reference  to 
Cesalpino's  use  of  the  word  '  capillamenta.'  He  says  :  '  The 
vena  cava  and  the  aorta,  after  entering  all  the  viscera  except 
the  heart,  pass  beyond  them,  or  if  any  come  to  an  end,  they 
are  resolved  into  capillamenta  (hairlike  filaments),1  and  do 
not  pour  their  blood  into  a  cavity,  for  nowhere,  except  in  the 
heart,  is  the  blood  contained  in  a  cavity  out  of  a  vein.'  He 
goes  on  to  say  that  '  the  heart  is  the  origin,  not  only  of  all  the 
blood-vessels,  but  also  of  the  nerves,  the  heart  being  the  centre 
of  the  emotions  which  pass  thence  to  the  external  parts,  whilst 
sensations  pass  from  the  external  parts  to  the  heart.' 2 

Cesalpino  confirms  Aristotle's  doctrine  that  the  main 
function  of  the  brain  is  to  cool  the  blood  contained  within  it. 
'  For  this  purpose,'  he  says,  '  not  a  few  and  large,  but  many 
small  veins  from  the  aorta  and  the  cava  are  distributed  to  the 
brain,  which  is  supplied  by  blood,  not  gross  and  thick,  but  thin 
and  pure.'3  The  brain  then  is  compared  to  the  condensing 
apparatus  of  a  spirit  still ; 4  '  so  when  the  thinnest  part  of  the 

1  Vena  cava  et  arteria  aorta  reliqua  viscera,  excepto  corde,  postquam  adierint, 
transmeant  ulterius,  aut  si  qute  desinunt  in  capillamenta  resolvuntur.' — Quatst. 
Per.,  lib.  v.  p.  116  A. 

2  '  Cor  principiurn  omnium  venarum  (arterise  enim  sub  nomine  venarum  in- 
telliguntur  Aristoteli)  ex  dictis  patet.  Sed  et  nervorum  quoque  ortum  ab  eodem 
duci,  hinc  manifestum  net.  .  .  .  Sensus  enim  incipiunt  ab  exterioribus  organis 
et  desinunt  in  corde '  (p.  116  B). 

3  '  Propter  hoc  autem  circa  cerebrum  non  paucro  ac  magnre,  sed  tenues  ac 
frequentes  venoe  ex  cava  et  aorta  sparguntur  :  neque  sanguis  copiosus  et  crassus, 
sed  tenuis  sincerusque  tendit  eodem.'— Qucest.  Perip.,  p.  120  A. 

*  '  Sic  quoque  cum  ex  sanguine  in  corde  fcrvente  tenuissima pars  sublimelur, 
nisi  fuisset  locus  refrigcrationis,  optima  pars  sanguinis  in  auram  evanuissot, 
nec  admiranda  naturre  opera  perfecisset.    Optima  igitur  ratione  cerebri  sub- 
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hot  blood  of  the  heart  is  sublimated,  if  there  were  no  re- 
frigerating place,  the  best  part  of  the  blood  would  vanish  into 
the  air,  and  not  perform  its  admirable  natural  functions. 
Therefore,  as  it  is  the  nature  of  heat  to  ascend,  nature  has,  for 
the  best  of  reasons,  placed  the  cold  and  moist  brain  above,  and 
those  who  have  most  heat  and  blood,  as  man  for  example,  have 
most  brain.  But  the  venules  scattered  through  the  brain,  if 
they  ceased  there  and  were  not  carried  on  into  the  organs  of 
sense,  would  be  useless,  for  how  could  these  exhaust  the  pure 
and  tempered  blood  ?  ' 

<  It  is 1  therefore  necessary  that  the  venules  should  be 
continued  and  pass  out  from  the  brain  to  the  organs  of  sense  ; 
but  nothing  is  seen  to  pass  out  of  the  brain  but  the  nerves  ; 
the  nerves,  therefore,  must  be  these  numerous  venules,  col- 
lected, not  into  one  common  canal,  but  into  a  body  composed 
of  many  and  most  minute  canals.  Therefore  a  nerve  is  divis- 
ible lengthways,  for  the  venules  terminate  in  straight  fibres 
constituting  the  nerves.'  This  Cesalpino  says  is  Aristotle's 
doctrine,  and  he  asks :  '  What  can  be  more  clear  than  this 
dictum,  for  a  nerve  is  nothing  more  than  the  extremities  of  the 
aorta — some  taking  the  nature  of  nerves  in  the  head,  that  is, 
in  the  brain;  others  about  the  lower  parts,  that  is,  in  the 
limbs  and  joints  of  the  whole  body.' 2  .  .  .    '  It  is  therefore 

stantia  frigida  et  humida  in  superiori  loco  a  natura  condita  est,  quia  caloris 
natura  est  sursum  ascendere  et  qua?  plurimum  habent  caloris  ac  sanguinis  iis 
plurimum  quoque  cerebri  datum  est,  ut  homini.  Venulfe  autem  in  cerebrum 
disperse?,  si  inibi  desinerent  nec  ad  organa  sensuum  ferrentur,  inutiles  f uissent, 
quomodo  enim  hroc  sanguinem  sincerum  et  temperatum'haurirent  ?  ' — p.  120  C. 

'  '  Necesse  igitur  est  continuas  esse  venulas  e  cerebro  iterum  egredientes  ad 
sensuum  instrumenta.  At  nullum  aliud  corpus  e  cerebro  egredi  videmus  praster 
nervos  :  nervi  igitur  venula  ilia?  fuerint  multa?  in  unum  coeuntes  non  com- 
munem  canalem,  sed  corpus  ex  pluribus  canalibus  ac  tenuissimis  compositum  : 
idcirco  flssilis  est  nervus  secundum  longitudinem :  nam  venulse  in  fibras  rectas 
desinunt  nervos  constituentes  ' — p.  120  D. 

2  '  Quid  potest  hoc  dicto  clarius  esse  ?  nihil  enim  aliud  est  nervus  quam  ex- 
trema  aortoe,  alia  quidem  in  capite,  id  est  in  cerebro  naturam  nervi  accipientia, 
alia  autem  circa  imas  partes,  id  est  circa  crura  et  articulos  totius  corporis  .  .  . 
Sententia  igitur  est  Aristotelis  ex  aorta  ad  caput  tendente  oriri  nervos  cerebri 
.  .  .  Meatus  igitur  quos  scribit  Aristotelis  ad  oculos  pervenire  ex  venulis  quas 
sunt  circa  cerebrum,  quid  aliud  sunt  quam  nervi  appellati  visorii?  Stultum 
autam  est  credere  non  esse  meatus,  si  quis  amplum  quendam  canalem  in  ipsis 
non  percipiat.    Ut  enim  capillum  perforatum  esse  scimus,  non  tamen  visui  ob 

3  i 
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the  opinion  of  Aristotle  that  from  the  branches  of  the  aorta 
going  to  the  head  the  nerves  of  the  brain  arise.  These  pas- 
sages which  Aristotle  describes  going  from  the  veins  about  the 
brain  to  the  eyes,  what  are  they  but  the  nerves  of  vision  ? 
But  it  is  unwise  to  doubt  that  there  are  passages  within  them, 
because  a  large  canal  is  not  visible.  For  as  we  know  that  a 
hair  is  perforated,  although  its  canal  is  not  visible  on  account 
of  its  minuteness,  so  by  other  signs  we  may  perceive  the  nerves 
to  be  tubular,  although  their  canals  are  not  visible.' 

Again,1  the  blood-vessels  emerge  from  the  skull  by  certain 
foramina  passing  on  to  the  organs  of  sense,  conveying  the 
spirit,  and  as  it  were  the  flower  of  the  blood,  rather  than  actual 
blood  itself.'  .  .  .  '  Since  the  nerves  the  more  they  are  length- 
ened the  colder  they  are,  because  they  are  more  distant  from 
the  heart,  it  was  necessary  that  they  should  be  connected  with 
the  arteries  and  the  veins,  in  order  that  they  might  be  warmed 
by  their  heat ;  for  a  communication  being  made,  there  is 
effected  a  tempering  of  the  tissues  suitable  for  sensation.' 2 
Lastly,3  '  if  the  spirits  are  conveyed  through  the  nerves  for  the 
purpose  of  sensation,  it  does  not  follow  that  the  sentient  part  is 
of  a  sanguineous  nature,  for  the  nerves  do  not  convey  blood.' 

It  is  evident  from  these  passages,  to  which  others,  con- 
sistently expressing  the  same  doctrine,  might  have  been  added, 
that  Cesalpino's  '  capillamenta,'  which  his  modern  Italian  com- 
mentators, Professors  Ceradini  and  Scalzi,  convert  into  capil- 
lary blood-vessels,  were  the  supposed  filamentous  terminations 
of  arteries  and  veins  in  nerves  ;  and  that  through  the  tubular 
nerves  the  spirituous  part  of  the  blood  was  supposed  to  pass, 
and  thus  to  confer  a  sentient  power  upon  the  nerves.    But  hi 

parvitatem  meatus  apparet,  sic  nervos  ex  aliis  signis  fistulosos  esse  cognoscimus, 
visui  tamen  non  sunt  ruanifesti  meatus  ' — 120  E.  F. 

1  '  Hsec  (vascula)  iterum  ex  calvaria  multa  simul  per  foramina  quasdam 
egressa,  ad  instrumenta  sensuum  feruntur,  spiritum  ac  veluti  florem  sanguinis 
potius  quam  sanguinem  ferentia  ' — 120  F. 

2  1  Prreter  eum  nervi  quanto  magis  protrahuntur,  eo  frigidiores  sunt,  quia 
distantiores  a  corde  fiunt,  propter  hoc  quoque  necesse  fuit  jungi  cum  arteriis  ac 
venis  ut  earum  calore  foverentur ;  sic  enim  communicatione  facta  temperies  in 
came  fit  sensui  commoda  ' — p.  131  A. 

3  '  Si  spiritus  per  nervos  deferuntur  ad  sensus  perficiendos,  non  erit  necesse 
sanguinem  esse  quod  sensit ;  nervi  enim  sanguinem  non  ferunt.' — Quast. 
Peri]?.  ISO  F. 
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no  single  passage  of  Cesalpino's  works,  is  there  to  be  found 
any  mention  of  the  capillamenta  as  channels  by  which  the 
blood  passes  from  the  arteries  to  the  veins ;  and  it  is  particu- 
larly stated  in  a  passage  which  I  have 
just  now  quoted,  that  the  nerves  which 
are  supposed  to  intervene  between  the 
capillamentous  termination  of  the  arte- 
ries and  the  veins  do  not  convey  blood. 

I  have  endeavoured  to  represent 
Cesalpino's  description  by  a  diagram. 
The  arrows  indicate  the  to-and-fro 
movement  of  the  blood,  alike  in  the 
artery,  in  the  vein,  and  in  the  anasto- 
moses between  the  artery  and  the  vein.1 
Dr.  W.  Ogle,  in  his  able  and  inte- 
resting translation  of  Aristotle's  '  De 
Partibus  Animalium,' 2  points  out  that 
by  the  word  vsvpa,  which  had  misled 
some  commentators,  Aristotle  meant 
not  nerves  merely  but  sinews 3  and  he 
believed  that  '  the  small  arteries  ceased 
to  be  tubular  and  were  solidified  into 
tendinous  fibres,  which  being  continuous 
on  the  one  hand  with  the  heart  by  the 
aorta,  and  on  the  other  with  the  ten- 
dons and  bones,  were  the  instruments 
of  motion.' 4 

It  is  obvious  that  Cesalpino's  de- 
scription of  the  arteries  terminating  in 
capillamentous  nerves  is  a  mere  repro- 
duction of  Aristotle's  ancient  doctrine 
without  modification  or  addition  of  any 
kind. 

In  contrast  with  these  capillamen- 
tous fictions  of  Cesalpino  I  would  direct  attention  for  a  moment 


Pig.  4G.— Diagrammatic  Repre- 
sentation of  Cesalpino's 
Doctrine  op  the  Circula- 
tion. 

A,  Artery ;  V,  Vein ;  C,  Capilla- 
menta  ;  N  N,  Nerves ;  An, 
Anastomoses  between  the 
artery  and  the  vein. 


1  Note  d,  p.  865. 

2  Aristotle  on  the  Parts  of  Animals,  translated,  with  Introduction  and  Notes 
by  W.  Ogle,  M.A.,  M.D.   London,  1882. 

3  P.  196,  note  20.  *  P.  203,  note  7. 
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to  Harvey's  minute  dissections  of  the  blood-vessels  and  the 
nerves  of  the  human  body,  which  are  preserved  in  the  glass 
cases  on  the  wall  of  our  library.  Those  interesting  memorials 
of  Harvey's  industry  had  long  been  carefully  kept  at  Burley- 
on-the-Hill,  the  seat  of  the  Earls  of  Winchelsea,  one  of  whose 
ancestors,  the  Lord  Chancellor  Nottingham,  had  married  a 
niece  of  Harvey.  They  were  presented  to  the  College  in  1823 
by  the  Earl  of  Winchelsea,  who  expressed  a  hope  that  those 
specimens  of  Harvey's  scientific  research  would  be  deemed 
worthy  of  their  acceptance.1  These  precious  memorials  of  the 
great  anatomist  afford  an  interesting  illustration  of  a  passage 
in  the  dedication  of  the  treatise '  De  Motu  Cordis  et  Sanguinis.'  2 
Harvey  says  :  '  I  profess  both  to  learn  and  to  teach  anatomy, 
not  from  books,  but  from  dissections  ;  not  from  the  positions  of 
philosophers,  but  from  the  fabric  of  nature.'  It  is  probable 
enough  that  when  he  penned  this  sentence  he  had  in  his  mind 
the  author  of  the  Qu<zstiones  Peripatetics,  and  his  vain  at- 
tempts to  reconcile  Aristotle's  philosophy  with  the  facts  of 
anatomy  and  the  marvellous  phenomena  of  living  beings. 

Evidence  of  Cesalpino's  entire  ignorance  of  a  system  o 
capillary  blood-vessels  is  afforded  by  the  fact  that  when  he 
refers  to  the  communication  between  the  arteries  and  the 
veins,  he  always  speaks  of  this  as  occurring  by  inosculations, 
which  the  Greeks  call  anastomosis  ;  thus  he  says,3  '  there  is  a 
constant  movement  from  the  heart  through  the  arteries  to  all 
parts  of  the  body,  because  there  is  a  constant  generation  of 
spirit,  which  by  its  expansion  is  ready  to  be  diffused  into  all 
parts.  At  the  same  time  it  carries  nutritive  aliment,  and 
elicits  from  the  veins  auctive  aliment,  by  means  of  the  inoscu- 
lations which  the  Greeks  call  anastomosis ;  but  the  spirits  at 

1  See  The  Boll  of  the  Royal  College  of  Physicians,  by  Wm.  Munk,  M.D. 
vol.  i.  p.  144. 

*  Coll.  ed.,  p.  7  ;  Dr.  Willis,  p.  7. 

3  '  Motus  igitur  continuus  a  corde  in  omnes  corporis  partes  agitur  quia 
continua  est  spiritus  generatio  qui  sua  amplificatione  diffundi  celerrime  in 
omnes  partes  aptus  est,  simul  autem  alimentum  nutritivum  fert  et  auctivum 
ex  venis  elicit  per  osculorum  communionem  quam  Graci  anastornosim  vocant : 
tandem  vero  spiritu  in  aerem  ambientem  difflante  alimenti  corpulentia  remand . 
partim  frigore  partim  calore  coagulata.  Ad  dii'Hationem  autem  spiritus  et 
sanguinis  distributionem  in  partes,  vasa  residere  oportet,  donee  novus  spiritus 
iterum  repleat  ac  distendat.'— Quasi.  Perip.  123  B. 
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length  escaping  into  the  ambient  air,  the  bodily  part  of  the 
aliment  remains,  being  coagulated  partly  by  cold  and  partly 
by  heat.  After  the  diffusion  of  the  spirit  and  the  distribution 
of  the  blood,  the  vessels  remain  at  rest  until  a  fresh  supply  of 
the  spirit  again  fills  and  distends  them.'  1 

This  passage,  while  it  is  quite  in  accordance  with  the 
Galenic  doctrine  of  the  veins  and  arteries  containing  two  kinds 
of  blood,  auctive  and  nutritive,  and  communicating  with  each 
other  by  anastomosis,  is  quite  inconsistent  with  the  idea  of 
a  capillary  system  of  vessels.  Some  blood,  with  its  auctive 
nutriment,  is  supposed  to  be  drawn  from  the  veins  into  the 
arteries,  and  that  which  is  carried  beyond  the  anastomosis  is 
said  to  be  partly  evaporated  and  partly  rendered  solid ;  but 
no  reference  is  made  to  the  passage  of  any  part  of  the  blood 
from  the  terminal  arteries  into  the  veins. 

It  will  be  seen,  too,  that  the  diffusion  of  the  blood  through 
the  arteries  was  supposed  to  be  due,  not  to  the  propulsive  power 
of  the  heart,  which  Harvey  was  the  first  to  demonstrate,  but 
to  the  constant  generation  and  expansion  of  the  spirits. 

Again,  a  reference  to  Cesalpino's  description  of  the  sup- 
posed cooling  influence  of  the  air  upon  the  blood  affords 
collateral  evidence,  if  such  were  needed,  that  he  had  no  con- 
ception of  thin-walled  capillary  blood-vessels,  through  which 
the  air  and  the  blood  exert  a  mutual  influence  upon  each 
other.  Thus,  in  describing  the  relation  of  the  blood-vessels  to 
the  air-tubes  in  the  lungs,  he  remarks  that,2  '  with  good  reason 
the  branches  of  the  wind-pipe  are  placed  by  the  side  of  the 
pulmonary  vein,  not  by  the  pulmonary  artery  ; '  and  he  gives 
the  following  reason  for  this :  '  For  the  vein,  having  a  more 
simple  texture  and  consisting  of  only  one  thin  tunic,  can  be 
more  readily  refrigerated  (i.e.  by  contact  with  the  air),  and 
besides,  the  dilatation  and  contraction  of  the  air-tubes  would 
have  interfered  with  the  pulsation  of  the  artery  if  they  had 
been  placed  near  together.' 

1  Note  e,  p.  866. 

2  '  Et  merito  huic  vasi  (i.e.  venre),  protencluntur  asperre  arterite  canales  non 
alteri  educenti  (i.e.  arterite) :  nam  hoc  simplicius  existens  ex  unica  eaque  tenui 
tunica  constitutum,  refrigerari  facilius  poterat,  prreterea  pulsationi  alterius 
vasis  impedimento  fuisset  asperro  arteritB  dilatatio  et  constrictio  si  juxta  essent 
posita.' — Quesst.  Per.  125  F. 
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In  this  passage  we  have  conclusive  evidence  that  the 
author  had  no  knowledge  of  minute  capillaries  through  which 
the  blood  is  exposed  to  the  influence  of  the  air,  but  on  the 
contrary  he  supposed  this  to  occur  in  thin-walled  veins,  of 
such  a  size  that,  if  they  were  arteries,  their  pulsation  would  be 
impeded  by  the  supposed  dilatation  and  contraction  of  the 
contiguous  air -tubes. 

In  another  passage,  the  theory  that  the  veins  are  cooled  by 
being  placed  near  the  air-tubes  again  finds  expression.  After 
having  shown,  as  he  states,  that  the  brain  is  a  blood  refri- 
gerator, he  goes  on  to  say  :  1  '  For  this  cause  inspiration  of 
air  occurs  through  the  nostrils,  which  terminate  near  the 
brain,  not  only  on  account  of  the  sense  of  smell,  but  also  in 
order  that  the  veins  ascending  from  the  neck  to  the  brain 
should  be  cooled  ;  for  the  veins  passing  towards  the  brain  are 
placed  near  the  wind-pipe.'  Here  we  have  expressed  not  only 
the  theory  of  blood  cooling  by  the  contact  of  veins  with  the 
trachea,  but  the  veins  are  spoken  of  as  '  ascending  through 
the  neck  to  the  brain,'  a  statement  which  would  never  have 
been  made  by  one  who  knew  that  the  course  of  the  blood  in 
the  veins  of  the  neck  is  perpetually  downwards. 

Dr.  Ceradini  repeatedly  asserts  that  Cesalpino  proved 
and  demonstrated  the  systemic  circulation  by  his  observation 
of  the  effect  of  obstructing  the  flow  of  blood  through  the  veins. 
And  I  propose  now  to  examine  Cesalpino' s  statements  in  con- 
nection with  Ceradini's  comments  and  conclusions.  In  the 
treatise  Quastiones  Medicce,  p.  234,  Cesalpino  says  : 2  '  It  is 
worthy  of  inquiry  why,  when  a  ligature  is  applied,  the  veins 
swell  beyond  and  not  on  this  side  of  the  obstruction,  which 
those  who  practise  venesection  know  by  experience  ;  but  the 

1  '  Ob  hanc  vero  causam  fit  aeris  inspiratio  per  nares  juxta  cerebrum 
desinentes,  non  solum  olfactus  gratia,  seel  etiam  ut  vena?  per  collum  ascendentes 
ad  cerebrum  usque,  refrigerentur,  protenduntur  enim  juxta  asperam  arteriam 
vena)  cerebrum  petentes.' — Qucest.  Per.  126  A. 

2  Sed  illud  speculation  dignum  videtur  propter  quid  ex  vinculo  intumescunt 
venrc  ultra  locum  apprehensum,  non  citra,  quod  experimento  soiant  qui  venam 
secant :  vinculum  enim  adhibent  citra  locum  sectionis,  non  ultra ;  quia  venae 
tument  ultra  vinculum,  non  citra.  Debuisset  autem  opposite  modo  contingere, 
si  motus  sanguinis  et  spiritus  a  visceribus  fit  in  totum  corpus  j  intercepto  enim 
meatu  non  ultra  datur  progressus :  tumor  igitur  venarum  citra  vinculum 
debuisset  fieri.'— Qucest.  Med.  234  A. 
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opposite  ought  to  occur  if  the  motion  of  the  blood  and  spirit 
is  from  the  viscera  over  the  entire  body  ;  for  the  passage  out- 
ward being  blocked,  a  swelling  of  the  veins  should  occur  on 
this  side  of  the  ligature.'  Then,  after  quoting  Aristotle's 
explanation,  which  is  quite  unintelligible,  he  gives  his  own : 
'  In  explanation  of  this  it  is  to  be  observed  that  the  orifices  of 
the  heart  are  so  arranged  by  nature  that  there  is  an  entrance 
from  the  vena  cava  into  the  right  ventricle,  whence  there  is 
an  open  passage  into  the  lungs,  and  from  the  lungs  there  is 
an  entrance  into  the  left  ventricle,  and  thence  into  the  aorta, 
valves  being  placed  at  the  orifice  of  the  vessels  to  prevent 
reflux.  There  is  thus  a  perpetual  movement  from  the  vena 
cava  through  the  heart  and  lungs  to  the  aorta,  as  we  have 
explained  in  our  peripatetic  questions.'  Up  to  this  point 
Cesalpino's  description  is  clear  and  correct ;  but  it  goes  not 
beyond  the  knowledge  of  his  contemporaries.  After  this, 
confusion  begins  to  be  apparent.1  'As  in  waking  hours  the 
motion  of  the  native  heat  is  outwards,  viz.,  to  the  organs  of 
sense,  but  during  sleep  it  is  inwards  towards  the  heart,  it  is 
to  be  supposed  that  during  wakefulness  much  spirit  and  blood 
are  carried  to  the  arteries,  whence  there  is  a  passage  to  the 
nerves ;  but  during  sleep  the  same  heat  returns  to  the  heart 
by  the  veins,  not  by  the  arteries  ;  for  the  only  entrance  to  the 
heart  is  by  the  vena  cava,  not  by  the  aorta.  The  proof  of 
this  is  to  be  found  in  the  pulse,  which  in  those  who  are  awake 
is  large,  strong,  quick,  and  with  a  certain  vibration,2  but 
during  sleep  it  is  small,  feeble,  and  slow ;  for  during  sleep 
less  native  heat  goes  to  the  arteries,  while  it  passes  into 
them  more  forcibly  when  we  are  awake.  But  in  the  veins  the 
reverse  occurs,  for  they  are  fuller  during  sleep  and  smaller 
during  wakefulness,  as  may  be  seen  in  those  of  the  hand ;  for 
during  sleep  the  native  heat  passes  from  the  arteries  to  the 

1  '  Cum  autem  in  vigilia  motus  caloris  nativi  fiat  extra,  scilicet  ad  sensoria  : 
in  somno  autem  intra,  scilicet  ad  cor;  putandum  est  in  vigilia  multum  spiritus 
et  sanguinis  ferri  ad  arterias,  inde  enim  in  nervos  est  iter.  In  somno  autem 
eumdem  calorem  per  venas  reverti  ad  cor,  non  per  arterias  ;  ingressus  enim 
naturalis  per  venam  cavam  datur  in  cor,  non  per  arteriam.  Indicio  sunt  pulsus 
&c'— Qucest.  Med.  234  B. 

»  This  description  of  the  pulse,  as  Ceradini  admits  (p.  272,  note),  is  literally 
copied  from  Galen. 
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veins  by  inosculations,  which  are  called  anastomosis,  and  then 
to  the  heart ;  but  as  the  outward  flow  of  the  blood  to  the 
superior  parts,  and  its  return  to  the  inferior  parts,  like  Euripus, 
is  manifest  during  sleep  and  wakefulness,  so  is  this  kind  of 
motion  in  whatever  part  of  the  body  a  ligature  is  applied,  or 
when  in  any  other  way  the  veins  are  obstructed,  not  obscure. 
For  as  when  the  passage  is  closed  rivulets  swell  up  where  they 
are  accustomed  to  flow,  so  perhaps  does  the  blood  at  the  time 
return  to  its  source,  lest  being  cut  off  it  should  be  extin- 
guished.1 

Cesalpino's  statements  and  arguments  may  be  summed  up 
thus :  During  wakefulness  the  blood  passes  from  the  aorta  to 
the  nerves,  as  before  explained  in  connection  with  the  word 
capillamenta,  while  during  sleep  it  passes  from  the  arteries  by 
the  before-mentioned  anastomoses  (not  by  capillaries)  through 
the  veins  to  the  heart.  According  to  this  view  the  swelling  of 
the  veins  on  the  distal  side  of  the  ligature  should  occur  only 
during  sleep,  and  the  only  suggested  explanation  of  its  occur- 
rence at  other  times  is,  that  perhaps  when  a  vein  is  obstructed 
'  the  blood  returns  to  its  source,  lest  being  cut  off  it  should 
be  extinguished.' 2 

Now,  surely  if  Cesalpino  had  known  that  there  is  a  con- 
tinual flow  of  blood  from  the  branches  of  the  aorta  to  the 
veins,  and  so  back  to  the  heart,  he  would  in  a  sentence  have 
given  the  simple  and  obvious  explanation  of  the  fact  constantly 
observed,  as  he  says,  by  those  who  practise  venesection  ;  but 
for  want  of  this  knowledge  he  suggests  an  explanation  of  the 
phenomenon  which  is  partly  metaphysical  and  wholly  un- 
intelligible. 

Dr.  Ceradini  admits  that  Cesalpino's  expression  ('  exundatio 
ad  superiora,  retrocessus  ad  inferiora ')  '  outward  flow  to  the 

1  Cum  enim  tollitur  permeatio  intuniescunt  rivuli  qua  parte  fluere  solent, 
forte  recurrit  eo  tempore  sanguis  ad  principium,  ne  intercisus  extinguatur  ' — 
234  C.    (See  note  /,  p.  866.) 

2  If  Cesalpino  had  been  asked  what  became  of  the  blood  which  during  the 
waking  state  was  continually  being  sent  through  the  arteries,  since  during 
sleep  only  did  he  suppose  it  to  return  by  the  veins,  he  would  probably 
have  replied,  in  the  terms  of  a  previous  extract  (p.  8o2-3),  that  while  the 
spirituous  part  escaped  into  the  air,  the  grosser  part  was  coagulated  by  cold 
and  heat. 
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superior  parts,  and  return  to  the  inferior  parts,  like  Euripus,' 
is  a  comparison  borrowed  from  Aristotle,  and  therefore  it  may 
be  assumed  not  to  contain  any  new  doctrine.  But  he  quotes 
a  sentence  from  Harvey  with  an  attempt  to  show  that  it  is 
identical  with  Cesalpino's  statement.  The  passage  occurs  in 
a  letter  to  Dr.  Hofmann,1  and  is  as  follows  :  '  I  do  indeed  assert 
that  the  blood  is  incessantly  moving  out  from  the  heart  by  the 
arteries  to  the  general  system  and  returning  from  this  by  the 
veins  back  to  the  heart,  and  with  such  a  flux  and  reflux  in  such 
mass  and  quantity  that  it  must  necessarily  move  in  some  way 
in  a  circuit.' 

Now  it  is  strange  that  Dr.  Ceradini  does  not  see  the  essen- 
tial difference  between  these  two  passages.2  Obviously  the 
comparison  with  Euripus  implies  a  flux  and  reflux  through  the 
same  and  not  through  different  channels ;  while  Harvey,  in  a 
few  words,  gives  a  clear  description  of  the  systemic  circula- 
tion as  a  constant  outflow  (not  during  the  waking  state  only) 
by  the  arteries,  and  a  reflux  by  the  veins,  and  in  such  quantity 
that  it  must  necessarily  move  in  a  circuit.  If  Cesalpino  had 
written  this  sentence,  he  might  indeed  have  been  credited 
with  a  knowledge  of  the  systemic  circulation  ;  but  neither 
that  nor  anything  like  it  is  to  be  found  in  any  part  of  his 
writings. 

The  passages  in  Cesalpino's  works  which  show  most  con- 
clusively that  he  could  have  had  no  idea  of  a  continuous  flow 
of  blood  from  the  systemic  arteries  to  the  veins,  on  its  way 
back  to  the  heart,  are  those  which  describe,  or  evidently  imply, 
a  passage  of  the  blood  from  the  trunk  to  the  branches  of  the 
veins.  Thus  in  the  Ars  Meclica3  the  following  statement 
occurs  :  '  But  the  vena  cava  distributes  branches  throughout 
the  whole  body,  in  order  that,  together  with  the  arteries,  they 
may  nourish  every  part.  From  the  same  vena  cava  some 
large  branches,  called  emulgent  veins,  go  the  kidney,  by  which 

1  Coll.  ed.,  p.  635  :  Dr.  Willis,  p.  595. 

2  In  the  Latin  edition  of  Harvey,  which  Dr.  Ceradini  quotes,  the  words  are : 
'Eo  rluxu  et  refluxu,  ea  quantitate  et  copia  ut  in  circuitu  quodam  modo  moveri 
sit  necesse.'  In  quoting  this  passage  the  four  significant  words  here  printed  in 
italics  are  omitted.  Was  this  in  order  to  render  Harvey's  statement  more  like 
Cesalpino's  than  it  would  otherwise  appear  to  be  ? 

4  P.  488,  ed.  1G70. 
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(veins)  the  superfluous  water  of  the  blood  is  excreted,  that  it 
may  be  carried  by  the  ureters  to  the  bladder.'  1 

This  passage  requires  no  comment  and  admits  but  one 
interpretation.  Neither  does  the  following :  *  As  rivulets  draw 
water  from  a  fountain,  so  do  the  veins  and  arteries  draw 
blood  from  the  heart.' 2  There  is  a  parallel  passage  in  the 
Ars  Meclica : 3  «  The  fountain  of  blood  in  the  heart  being  dis- 
tributed into  four  vessels— viz.,  the  vena  cava,  the  aorta,  the 
pulmonary  vein  and  artery— irrigates  the  whole  body  like  the 
four  rivers  proceeding  from  Paradise.' 4  Curiously  enough, 
Dr.  Ceradini  quotes  this  passage  in  illustration  of  Cesalpino's 
clear  view  of  the  circulation.5 

There  is  another  remarkable  passage  in  which  it  is  clearly 
assumed  that  the  blood,  under  certain  conditions,  passes  by 
the  veins  of  the  neck  upwards  to  the  brain.  In  opposition 
to  Galen,  who  taught  that  the  nerves  and  nervous  influence 
proceed  from  the  brain  and  spinal  cord,  and  in  support  of 
Aristotle's  doctrine  that  the  heart  is  the  centre  and  source  of 
all  nervous  influence,  Cesalpino  says  no  one  denies  the  fact 
mentioned  by  Galen,  that  division  or  ligature  of  the  spinal 
cord,  or  of  a  nerve,  paralyses  the  parts  below.  But  he  goes 
on  to  argue  that  the  same  result  follows  the  obstruction  of 
all  the  vessels  of  the  neck,  because  then  the  influence  of  the 
heart  can  no  longer  pass  to  the  nerves.  '  But  it  is  not  suffi- 
cient that  the  arteries  of  the  neck  alone  be  closed,  which 
Galen  sometimes  found  might  be  done  without  harm,  for 
then  a  power  is  transmitted  from  the  heart  by  the  veins  to  the 
same  parts,  since  there  are  inosculations  between  the  veins  and 

'  '  Vena  autem  cava  ramos  in  totum  corpus  dispergit  ut  simul  cum  arteriis 
universas  partes  nutriant.  Ab  eadem  cava  rami  quidem  insignes  ad  renes 
tendunt,  vense  emulgentes  vocate,  per  quas  superflua  sanguinis  aquositas 
excernitur,  ut  per  vasa  urinaria  in  vesicam  feratur.'  The  name  '  venae  emul- 
gentes '  was  doubtless  suggested  by  the  theory  that  those  veins  drain  out  the 
excess  of  water  from  the  blood. 

2  Ut  igitur  rivuli  ex  fonte  aquam  hauriunt,  sic  venae  et  arterial  ex  corde.' — 
Qttasst.  Per.  116  A. 

3  P,  1. 

4  '  Pons  sanguinis  in  corde  distxibutus  in  quatuor  venas,  scilicet  cavam, 
aortam,  arteriam  venalem  et  venam  I  arterialern,  totum  corpus  irrigat  instar 
quatuor  fluminum  ex  Paradiso^prOdeuntium.' 

5  P.  294. 
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the  arteries,  not  only  in  the  heart,  but  along  their  whole 
course.' 1 

In  the  preceding  passages  we  have  conclusive  evidence  of 
Cesalpino's  doctrine  that  in  certain  veins,  and  at  certain 
times,  the  blood  flows  from  the  trunks  to  the  branches,  and 
Dr.  Ceradini2  himself  admits  Cesalpino's  belief  that  during 
the  waking  condition  of  animals  there  is  a  reflux  from  the  aorta 
into  the  left  ventricle  of  the  heart,  in  consequence  of  the 
difficulty  with  which  the  blood  escapes  from  the  terminal 
branches  of  the  aorta  to  the  nerves.  Yet  so  determined  is 
Dr.  Ceradini  to  maintain  his  fellow-countryman  in  the  position 
of  the  discoverer  of  the  circulation  that  this  theory  of  a 
reverse  current  from  the  aorta  to  the  heart,  which,  if  it 
occurred  as  a  fact,  would  be  instantaneously  fatal,  and  which, 
to  an  impartial  critic,  affords  conclusive  proof  of  Cesalpino's 
ignorance  of  that  which  he  is  declared  to  have  discovered,  is 
held  by  his  advocate  not  to  be  of  the  slightest  consequence.3 

The  most  curious  illustration  of  the  manner  in  which 
Cesalpino's  compatriots  endeavour  to  obtain  for  him  the  credit 
of  originality  and  completeness  with  regard  to  the  circulation 
is  afforded  by  a  lecture  by  Dr.  Del- Vita,4  which  is  made  up  of 
extracts  from  all  Cesalpino's  writings,  the  original  Latin  and 
the  Italian  translation  being  placed  in  parallel  columns ;  and 
the  quotations  from  various  treatises  are  so  pieced  together 
as  to  read  like  a  clear  and  continuous  description  of  the  circu- 
lation as  we  now  understand  it.  The  source  of  each  word  and 
sentence  is  given,  and  although  the  lecture  occupies  less  than 
three  pages  of  large  type,  so  numerous  are  the  references  that 
all  the  letters  of  the  alphabet  are  insufficient  to  indicate  their 

'  '  Non  sufficit  autem  arterias  solum,  ut  Galenus  aliquando  expertus  est  sine 
noxa  in  collo  constringere,  nam  ex  venis  in  eadem  loca  transfertur  virtus  a  corde, 
cum  osculorum  sit  communio  non  solum  in  corde  sed  etiam  per  totum  venarum 
atque  arteriarum  ductum.'— Qucsst.  Per.  121  D.  In  Qucest.  Med.  (  229  F)  it  is 
also  stated  that  when  the  carotid  arteries  are  obstructed,  the  jugular  veins,  by 
means  of  anastomosis,  carry  on  the  blood  and  spirit  to  the  brain. 

2  '  L  vero  del  resto  che  negli  animali  vigili  Cesalpino  ammise  un  rigurgito 
dall'  aorta  verso  il  cuore  '  (p.  273).  • 

3  'Ci6  non  pregiudica  minimamente  l'essenzialita  della  dottrina  stessa 
della  circolazione  '—p.  2G9.    (See  note  g,  p.  866.) 

4  Della  Circolazione  del  Sangue  Scoperta  da  Andrea  Cesalpino :  Lezione 
Anatomico-Fisiologica  da  Antonio  Del  Vita  di  Arezzo,  1876. 
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source.  The  following  brief  paragraph  is  an  illustration  of 
the  method  adopted  by  this  author  :— '  The  blood,  therefore,  is 
carried  from  the  right  ventricle  of  the  heart  by  the  pulmonary 
artery,  and  again  returned  to  the  heart  by  the  pulmonary 
vein,  which  proceeds  from  the  left  ventricle ;  from  the  heart 
it  passes  into  the  arteries,  from  the  arteries  to  the  veins,  from 
the  veins  to  the  heart ;  so  there  is  a  perpetual  movement  from 
the  vena  cava  through  the  heart  and  lungs  to  the  aorta,  and 
by  the  arteries  into  the  whole  body.'  This  description  of  the 
circulation,  which  occupies  ten  short  lines,  is  not  taken  from 
any  one  part  of  Cesalpino's  writings,  but  is  extracted,  as  the 
letters  of  reference  show,  from  six  different  parts  of  three 
separate  treatises,  namely :  Qucestiones  Peripatetics,  Quas- 
tiones  Mediccs,  and  the  work  De  Plantis.  If  Cesalpino  had 
anywhere  described  the  course  of  the  blood,  as  it  was  first 
revealed  by  Harvey,  there  would  have  been  no  need  to  resort 
to  such  a  patchwork  proceeding  as  this,  which  does  no  credit 
to  its  author,  Dr.  Del- Vita,  or  to  the  orator,  Dr.  Maggiorani, 
who  refers  to  the  lecture  with  approval.  It  is  manifest  that 
by  stringing  together  isolated  words  and  sentences  the  doctrine 
of  the  circulation  might  be  extracted  from  the  Pentateuch,  or 
any  other  ancient  writings. 

At  the  risk,  and,  I  almost  fear,  at  the  cost  of  being  tedious, 
I  have  made  these  numerous  quotations  from  Cesalpino's 
various  writings,  in  order  to  prove  by  his  ipsissima  verba  what 
was  the  amount  of  his  knowledge  with  regard  to  the  systemic 
circulation. 

I  think  that  I  have  shown  conclusively  that  great  and 
various  as  were  his  acquirements  in  different  departments  of 
natural  science,  more  especially  in  botany,  in  which  science 
he  had  the  merit  of  great  originality,  as  regards  the  physio- 
logy of  the  circulation  his  information  was  not  in  advance  of 
that  possessed  by  his  immediate  predecessors  and  contem- 
poraries. It  will  have  been  seen  that  Professor  Ceradmi 
relies  mainly  upon  three  distinct  pieces  of  evidence  to  establish 
his  fellow-countryman's  claim  to  be  regarded  as  the  discoverer 
of  the  circulation  :  (1)  His  use  of  the  term  '  circulation ; ' 
(2)  his  employment  of  the  word  '  capillamenta ; '  and  (3)  his 
explanation  of  the  effect  of  obstructing  the  current  of  blood  in 
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the  veins.  But  a  critical  examination  of  each  of  these  points 
has  afforded  evidence  of  Cesalpino's  ignorance  rather  than  of 
his  knowledge  of  the  circulation.  (1)  The  term  circulation, 
being  applied  only  to  the  passage  of  the  blood  through  the 
lungs,  implies  a  want  of  knowledge  of  the  systemic  circula- 
tion ;  (2)  the  word  '  capillamenta,'  which  is  erroneously  trans- 
lated 'capillaries,'  is  used  only  to  designate  an  imaginary 
transition  from  arteries  and  veins  into  nerves,  the  nerves  and 
the  capillamenta  being  declared  to  be  impervious  to  blood ; 
(3)  and  lastly,  no  intelligible  explanation  is  given  of  the  fact, 
which  those  who  practise  venesection  had  observed  for  cen- 
turies, that  an  obstructed  vein  swells  on  the  distal  side  of  the 
ligature  or  other  obstructing  cause. 

To  turn  from  Cesalpino's  doubtful  and  contradictory 
utterances,  and  his  peripatetic  fancies  with  regard  to  the  cir- 
culation, to  Harvey's  clear  statements  and  exact  reasoning, 
is  like  coming  from  a  dark  and  stifling  cave  into  fresh  air  and 
bright  sunshine. 

I  propose,  in  conclusion,  to  give  one  extract  from  Harvey's 
treatise  On  the  Motion  of  the  Heart  and  Blood,  which  affords  a 
good  example  of  his  style,  and  which  is  especially  interesting 
from  its  containing  in  a  few  sentences  an  illustration  of  the 
process  of  observation  and  reasoning  which  led  up  to  his  great 
discovery  of  the  systemic  circulation  : 1 — 

'  When  I  surveyed  my  mass  of  evidence,  whether  derived 
from  vivisections  and  my  various  reflections  on  them,  or  from 
the  ventricles  of  the  heart  and  the  vessels  that  enter  into  and 
issue  from  them,  the  symmetry  and  size  of  these  conduits — - 
for  nature,  doing  nothing  in  vain,  would  never  have  given 
them  so  large  a  relative  size  without  a  purpose — or  from  the 
arrangement  and  intimate  structure  of  the  valves  in  parti- 
cular, and  of  the  other  parts  of  the  heart  in  general,  with 
many  things  besides,  I  frequently  and  seriously  bethought  me, 
and  long  revolved  in  my  mind,  what  might  be  the  quantity  of 

1  M.  Flourens,  in  his  Histoire  de  la  De'couverte  de  la  Circulation  du  Sang, 
1854,  p.  30,  says  of  Harvey's  treatise  :  '  Le  livre  d'Harvey  est  un  chef-d'ceuvre. 
Ce  petit  livre  de  cent  pages  est  le  plus  beau  livre  de  physiologie.'  For  this 
favourable  judgment  of  Harvey,  however,  the  author  is  severely  taken  to  task  by 
Dr.  Ceradini,  pp.  20G-7. 
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blood  which  was  transmitted,  in  how  short  a  time  its  passage 
might  be  effected,  and  the  like ;  and  not  finding  it  possible 
that  this  could  be  supplied  by  the  juices  of  the  ingested 
aliment,  without  the  veins  on  the  one  hand  becoming  drained, 
and  the  arteries  on  the  other  getting  ruptured  through  the 
excessive  charge  of  blood,  unless  the  blood  should  somehow 
find  its  way  from  the  arteries  into  the  veins  and  so  return  to 
the  right  side  of  the  heart ;  I  began  to  think  whether  there 
might  not  be  a  motion  as  it  were  in  a  circle.  Now  this  I 
afterwards  found  to  be  true ;  and  I  finally  saw  that  the  blood, 
forced  by  the  action  of  the  left  ventricle  into  the  arteries,  was 
distributed  to  the  body  at  large  and  its  several  parts,  in  the 
same  manner  as  it  is  sent  through  the  lungs,  impelled  by  the 
right  ventricle  into  the  pulmonary  artery ;  and  that  it  then 
passed  through  the  veins  and  along  the  vena  cava,  and  so 
round  to  the  left  ventricle  in  the  manner  already  indicated ; 
which  motion  we  may  be  allowed  to  call  circular.' 1 

It  was  the  recognition  and  proof,  by  numerous  observations 
and  experiments,  of  the  incessant  propulsion  of  the  blood  by 
the  contractions  of  the  left  ventricle  of  the  heart  through  the 
systemic  arteries  into  the  veins,  and  so  back  to  the  right  side 
of  the  heart,  that  constituted  Harvey's  grand  discovery  of  the 
greater  or  systemic  circulation. 

Harvey,  as  we  have  seen,  obtained  his  anatomical  knowledge 
at  Padua  under  the  famous  Fabricius,  of  whom  he  speaks  with 
gratitude  and  reverence,2  as  '  the  celebrated  Hieronymus  Fabri- 
cius of  Acquapendente,  a  most  skilful  anatomist  and  venerable 
old  man.'  While,  therefore,  we  cannot  concede  to  Cesalpino  the 
honour  of  having  discovered  the  circulation  of  the  blood,  a  dis- 
tinction which  he  himself  would  probably  never  have  thought 
of  claiming,  we  willingly  express  our  gratitude  to  Italy  for 
having  given  our  celebrated  countryman  the  anatomical 
training,  without  which  he  could  not  have  made  his  great 
discovery— a  discovery  which,  throughout  all  ages  and  by 
all  civilised  nations,  will  be  looked  upon  as  the  foundation  of 
modern  physiology,  and  therefore  of  scientific  medicine. 

'  Coll.  edition,  p.  48 ;  Dr.  Willis's  translation,  pp.  45-6. 
2  Coll.  edition,  p.  65 ;  Dr.  Willis's  translation,  p.  62. 
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Notes  to  the  Harveian  Oration. 
Note  a,  page  846. 

Harvey  demonstrated  the  passage  of  blood  through  the  lungs 
and  the  impermeability  of  the  septum  cordis  by  an  experiment 
which  he  thus  describes  in  one  of  his  letters  to  Schlegel : 

'  Having  tied  the  pulmonary  artery,  the  pulmonary  veins,  and 
the  aorta  in  the  body  of  a  man  who  had  been  hanged,  and  then 
opened  the  left  ventricle  of  the  heart,  we  passed  a  tube  through  the 
vena  cava  into  the  right  ventricle  of  the  heart,  and  having  at  the 
same  time  attached  an  ox's  bladder  to  the  tube,  we  filled  it  nearly 
full  of  warm  water,  and  forcibly  injected  the  fluid  into  the  heart,  so 
that  a  greater  part  of  a  pound  of  fluid  was  injected  into  the  right 
auricle  and  ventricle.  The  result  was  that  the  right  ventricle  and 
auricle  were  enormously  distended,  but  not  a  drop  of  water  or  of 
blood  made  its  escape  through  the  orifice  in  the  left  ventricle.  The 
ligatures  having  been  undone,  the  same  tube  was  passed  into  the 
pulmonary  artery,  and  a  tight  ligature  having  been  put  round  it  to 
prevent  any  reflux  into  the  right  ventricle,  the  water  in 'the  bladder 
was  now  pushed  towards  the  lungs,  upon  which  a  torrent  of  the 
fluid,  mixed  with  a  quantity  of  blood,  immediately  gushed  forth 
from  the  perforation  in  the  left  ventricle,  so  that  a  quantity  of 
water,  equal  to  that  which  was  passed  from  the  bladder  into  the 
lungs  at  each  effort,  instantly  escaped  by  the  perforation  mentioned.1 
Dr.  Ceradini  (p.  194)  is  so  good  as  to  express  his  admiration  of  this 
experiment  having  been  performed  by  Harvey  at  the  advanced  age 
of  seventy-three  years. 

Note  b,  page  847. 

Dr.  Ceradini  endeavours  to  prove  that  Cesalpino's  use  of  the 
word  circulation  implied  his  recognition  of  the  systemic  as  well  as 
of  the  pulmonary  circulation,  by  first  quoting  Aristotle's  definition 
of  the  word  : — '  Conversio  est  motus  qui  fit  ex  sese  in  idem  '  (Con- 
version is  motion  from  itself  into  itself).  '  Motus  autem  per  rectum 
qui  ab  sese  in  aliud '  (but  straight  motion  is  that  from  itself  into 
another).2 

And  then  he  quotes  a  metaphysical  discussion  of  Cesalpino's, 
having  no  reference  to  the  movement  of  the  blood,  but  in  which  the 

1  Dr.  Willis's  translation,  p.  597 ;  Coll.  edition,  613-4.  The  references  to 
Dr.  Willis's  translation  are  to  the  Sydenham  Society's  edition  of  the  works  of 
Harvey,  translated  by  Robert  Willis,  M.D.,  1847. 

2  Ceradini,  p.  253.   Cesalpino,  Qucest.  Per.  p.  33  A. 
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celestial  circulation  is  compared  with  the  divine  intelligence:  

'Circulatio  autem  tanquam  fine  carens  infinito  tempore  agitur' 
(the  celestial  circulation,  as  if  without  end,  goes  on  perpetually). 
And  again,  '  quatenus  autem  continua  motione  ab  eodem  in  idem 
transit  (idem  enim  est  circuli  principium,  medium  et  finis)  maxime 
assimilatur  intellectioni  quae  est  sui  ipsius.'  Since  by  a  perpetual 
motion  there  is  a  passage  from  the  same  to  the  same  (for  the  be- 
ginning, the  middle,  and  the  end  of  a  circle  is  the  same),  there  is 
the  greatest  resemblance  to  the  (divine)  intelligence,  which  is  sell- 
originating. 

Dr.  Ceradini  maintains  that  Cesalpino  having  thus  accepted 
Aristotle's  definition  of  a  circular  movement,  could  never  have 
intended  his  use  of  the  word  to  be  limited  to  the  passage  of  blood 
from  the  right  to  the  left  side  of  the  heart  through  the  lungs,  but 
he  must  have  meant  to  express  the  idea  of  a  general  circulation 
throughout  the  system. 

It  will  be  seen,  however,  that  Cesalpino's  views  of  the  systemic 
circulation  are  utterly  inconsistent  with  his  modern  interpreter's 
argument. 

Note  c,  page  847. 

It  is  manifest  that  without  the  aid  of  the  microscope  the  mode 
in  which  the  blood  passes  from  the  arteries  to  the  veins  could  only 
be  a  subject  for  speculation.  Harvey,  in  his  original  treatise,  speaks 
of  'pores  in  the  flesh'  {porositates  camis),  through  which  he 
supposed  the  blood  to  pass ; 1  but  in  his  letter  to  Schlegel,2  after 
expressing  his  opinion  that  the  passage  of  the  blood  from  the 
extremities  of  the  arteries  into  those  of  the  veins  could  not  be 
effected  without  some  'admirable  artifice,'  suggests  that  the  minute 
arteries  may  gradually  pass  into  the  coats  of  the  accompanying 
veins,  and  '  that  the  same  thing  takes  place  here  as  we  observe  in 
the  conjunction  between  the  ureters  and  the  bladder,  and  of  the 
biliary  duct  with  the  duodenum.'  Malpighi  was  the  first  who,  with 
the  aid  of  lenses,  had  the  delight  of  seeing  the  blood  actually  circu- 
lating through  the  capillaries  in  the  lung  and  mesentery  of  the 
living  frog.3  Malpighi  speaks  of  the  appearances  as  beyond  the 
power  of  his  pen  to  describe  ('  qui  calami  subterfugiunt  descrip- 
tionem'),  and  we  can  imagine  with  what  delight  Harvey  would 
have  witnessed  the  circulation  in  the  magnified  web  of  a  frog's  foot. 

1  See  Coll.  edition,  p.  69  ;  Dr.  Willis,  p.  68. 

2  Coll.  edition,  p.  627  ;  Dr.  Willis's  translation,  p.  600. 

■  Marcelli  Malpighi  Opera,  London  1687,  pp.  141-2  ;  and  Opera  Postuma, 
Amsterdam,  1700,  p.  122. 
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Note  d,  page  851. 

Dr.  Ceradini  (pp.  67  and  286)  refers  to  an  observation  of 
Hippocrates,1  that  when  an  artery  is  wounded  the  blood  which  first 
flows  is  of  a  brighter  red  colour  than  the  dark  blood  which  sub- 
sequently escapes ;  also  to  Galen's  statement  that  a  wound  of  an 
artery  empties  not  only  the  arteries  but  the  veins,  the  result,  as 
Galen  supposed,  of  the  anastomosis  between  the  arteries  and  the 
veins  throughout  the  body. 

Reference  is  also  made  to  Cesalpino's  statement*2  that  '  the  veins 
are  so  connected  with  the  arteries  by  little  mouths,  that  when  a 
vein  is  wounded  dark  venous  blood  first  escapes,  then  succeeds 
lighter  coloured  arterial  blood.'  ('  Venas  cum  arteriis  adeo  copulari 
oseulis,  ut  vena  secta  primum  exeat  sanguis  venalis  nigrior,  deinde 
succedat  arterialis  Savior.')  Dr.  Ceradini  remarks  that  this  obser- 
vation of  Cesalpino,  together  with  that  of  the  veins  swelling  beyond 
a  ligature,  affords  proof  of  the  circulation  as  complete  as  it  is  pos- 
sible to  furnish. 

What  the  quotation  really  appears  to  prove  is,  that  Cesalpino, 
in  common  with  Galen,  believed  that  the  veins  were  everywhere 
connected  with  the  arteries  by  inosculations ;  and  as  the  observa- 
tions of  Hippocrates  and  Galen  seemed  to  prove  the  passage  of 
blood  from  veins  to  arteries,  his  own  doubtful  observation  on  the 
effect  of  venesection  appeared  to  him  to  prove  the  passage  from 
arteries  to  veins,  not,  be  it  observed,  by  capillaries,  but  by  inoscula- 
tions. 

Harvey  was  the  first  to  prove  the  absence  of  the  supposed  anas- 
tomoses between  the  veins  and  the  arteries  by  an  experiment  which 
he  thus  describes  in  his  '  Anatomical  Disquisition,'  addressed  to 
J ohn  Eiolan  :  3 — 

'  Having  laid  open  the  thorax  of  an  animal,  and  tied  the  vena 
cava  near  the  heart,  so  that  nothing  shall  pass  from  that  vessel 
into  its  cavities,  and  immediately  afterwards  having  divided  the 
carotid  arteries  on  both  sides,  the  jugular  veins  being  left  untouched, 
if  the  arteries  be  now  perceived  to  become  empty,  but  not  the  veins, 
I  think  it  will  be  manifest  that  the  blood  does  nowhere  pass  from 
the  veins  into  the  arteries,  except  through  the  ventricles  of  the 
heart.  Were  it  not  so,  as  observed  by  Galen,  we  should  see  the 
veins  as  well  aa  the  arteries  emptied  in  a  very  short  time  by  the 
efflux  from  their  corresponding  arteries.' 

'  De  Natura  Hominis,  sect.  iii.  p.  9.  *  Quast.  Mcdicarum^  p.  212  c. 

*  ColL  edition,  p.  106  ;  Dr„  Willis's  translation,  p.  104. 
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Note  e,  page  853. 

Prof.  Ceradini  maintains  that  Cesalpino  meant  by  auctive  blood 
in  this  passage,  blood  which  had  passed  through  the  organs  and  is 
returning  towards  the  heart  to  augment  the  blood  which  is  there 
being  constantly  fabricated  ;  and  he  accuses  Harvey's  biographer,  in 
the  College  edition  of  his  works,1  of  having  with  bad  faith  inverted 
the  sense  of  the  passage.2  But  it  clearly  admits  of  no  other  inter- 
pretation. For  as,  in  accordance  with  Aristotle's  doctrine,  Cesalpino 
believed  that  the  veins  contained  the  auctive  blood,  while  the  nutrient 
blood  is  in  the  arteries,3  it  is  evident  that  the  arteries  could  '  elicit ' 
auctive  blood  from  the  veins  through  the  anastomoses,  only  by  a 
direct  current  from  the  veins  into  the  arteries.  Cesalpino,  in  his 
entire  ignorance  of  the  hydraulics  of  the  circulation,  could  not  know 
that  if  there  were  such  anastomoses  as  he  supposed  between  the 
veins  and  the  arteries,  the  current  of  blood  must  of  necessity,  in 
consequence  of  the  greater  pressure  in  the  arteries,  set  from  them 
to  the  veins — as  in  a  case  of  aneurism  by  anastomosis. 

Note  /,  page  856. 

Dr.  Ceradini  refers  to  Cesalpino's  statement  that  all  the  veins 
swell  when  obstructed,  as  conclusive  proof  that  he  had  actually 
seen  the  effect  of  obstructing  all  the  veins  either  while  witnessing 
operations  on  the  human  body  or  as  a  result  of  the  vivisection  of 
animals,  which  he  assumes  that  he  must  have  practised  by  the 
necessary  aid  of  artificial  respiration,  which  Vesalius  may  have 
taught  him  to  practise.4  Thus,  while  almost  ignoring  Harvey's 
numerous  experiments,  and  asserting  that  the  presence  of  valves  in 
the  veins  was  the  only  evidence  adduced  by  him  in  proof  of  the 
systemic  circulation,  he  gives  Cesalpino  the  credit  of  having  per- 
formed experiments  of  which  no  mention  whatever  is  made  in  that 
author's  writings.  In  fact,  Cesalpino  mentions  no  experiments  or 
observations  of  his  own,  but  refers  only  to  a  fact  known,  as  he  says, 
by  those  who  practise  venesection. 

Note  g,  page  859. 

It  is  not  without  interest  to  contrast  Dr.  Ceradini's  severe  and 
sometimes  unjust  and  erroneous  criticism  of  Harvey  with  his  very 
lenient  judgment  of  Cesalpino's  errors. 

Thus  we  have  seen  that  Cesalpino's  admission  of  a  reflux  of 
blood  from  the  aorta  to  the  heart  during  the  state  of  wakefulness  is 

1  P.  xx.  2  Pp.  244-5.  3  Qildstl  Per.  117  E>  *  P.  265. 
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looked  upon  as  a  pardonable  error,  but,  on  the  other  hand,  the 
slight  inaccuracy  (an  inaccuracy  which  can  be  shown  to  be  such  only 
by  the  aid  of  modern  instruments)  implied  in  Harvey's  statement 
that  the  arterial  pulse  is  felt  simultaneously  over  the  whole  body  is 
severely  criticised.1 

Again,  while  he  censures  Harvey  for  neglecting  to  mention 
Cesalpino's  name  and  writings,  the  latter's  omission  to  quote  his 
fellow-countryman  Colombo  in  reference  to  the  pulmonary  circula- 
tion and  the  impermeability  of  the  septum  is  excused,  amongst  other 
reasons  for  this,  that  '  Colombo's  zeal  and  the  energy  with  which  he 
maintained  the  impermeability  of  the  septum  cordis,  without  fur- 
nishing any  new  anatomical  or  physiological  proof,  appeared  to 
Cesalpino  to  be  rather  comical  than  otherwise.' 2  It  does  not 
appear  to  have  occurred  to  the  learned  Professor  that  Harvey  may 
have  thought  that  Cesalpino's  speculations  on  the  outward  flow  of 
the  blood  during  the  waking  state,  and  its  reflux  during  sleep,  had 
more  of  the  ludicrous  than  the  luminous  about  them  ;  and  that,  if 
Harvey  had  wished  to  exalt  himself  by  comparison  with  others,  he 
could  not  have  done  this  better  than  by  printing  in  parallel  columns 
his  own  brief  and  clear  description  of  the  circulation,  and  the  fanci- 
ful theories  of  Cesalpino. 

Both  Professors  Ceradini 3  and  Scalzi 4  contrast  what  they 
designate  Cesalpino's  gentleness  and  modesty  with  Harvey's  vehe- 
mence and  pomp  of  words  ('  violenza  e  pompa  di  parole  ').  And  this 
Dr.  Ceradini  considers  a  sufficient  explanation  of  the  little  notice 
taken  of  Cesalpino's  physiological  writings,  while  Harvey  found 
himself  at  once  assailed  by  a  host  of  enemies.  The  simple  expla- 
nation of  this  contrast  is  that  one  was  little  more  in  physiology 
than  an  expounder  of  ancient  speculations,  which  being  for  the 
most  part  unintelligible,  excited  no  controversy,  while  the  other  set 
forth  novel  doctrines  with  such  unmistakable  clearness  as  to  excite 
at  once  the  attention  of  the  world  and  the  opposition  of  all  to  whom 
previously,  unrecognised  truths  are  unwelcome,  and  even  hateful. 

Dr.  Ceradini  asserts  that  Harvey's  doctrine  of  the  blood  being 
propelled  into  the  ventricle  by  the  contraction  of  the  auricle  is 
erroneous  ;  and  this  notwithstanding  the  decisive  evidence  3  which 

1  p-  185.  *  Pp.  256-7.  3  P.  298.  *  P.  19. 

s  '  After  the  heart  (i.e.  the  ventricles)  had  ceased  to  beat,  the  auricles,  how- 
ever, still  contracting,  a  finger  placed  upon  the  ventricles  perceives  the  several 
pulsations  of  the  auricles,  precisely  in  the  same  way  and  for  the  same  reason,  as 
we  have  said,  that  the  pulses  of  the  ventricles  are  felt  in  the  arteries,  to  wit,  the 
distension  produced  by  the  jet  of  blood.  And  if  at  this  time,  the  auricles  alone 
pulsating,  the  point  of  the  heart  be  cut  off  with  a  pair  of  scissors,  you  will  perceive 
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Harvey  adduces  in  support  of  his  statement.1  Dr.  Ceradini  expresses 
his  determination  to  enter  upon  an  experimental  inquiry  with  regard 
to  this  question.  In  the  course  of  this  inquiry  he  will  do  well  to 
take  into  consideration  the  evidence  in  support  of  Harvey's  doctrine 
of  the  propulsive  influence  of  the  auricles,  which  is  afforded  by  the 
clinical  phenomena  of  the  presystolic  (auriculo-systolic)  thrill  and 
murmur  which  result  from  constriction  of  the  mitral  orifice.2 

Dr.  Ceradini  not  only  exaggerates  greatly  the  importance  which 
Harvey  attaches  to  the  valves  in  the  veins  as  evidence  of  the  course 
of  the  blood,  but,  in  order,  as  it  would  seem,  to  depreciate  as  much 
as  possible  what  he  most  inaccurately  asserts  to  be  the  only  new 
evidence  which  Harvey  could  adduce  in  proof  of  the  circulation,  he 
maintains  that  the  valves  in  the  veins  are  not  at  all  necessary  for 
the  circulation  of  the  blood.3  Perhaps  it  has  not  happened  to  the 
learned  professor  of  physiology  to  witness  the  many  distressing  and 
even  fatal  consequences  of  the  impeded  circulation  that  result  from 
such  a  dilated  and  varicose  condition  of  the  veins  as  renders  their 
valves  incompetent  to  prevent  the  reflux  and  backward  gravitation 
of  the  blood. 

The  best  piece  of  criticism  in  Dr.  Ceradini's  book  is  that  to  be 
found  at  the  commencement  ■  of  the  first  chapter,  in  which,  after 
referring  to  a  tablet  in  the  Veterinary  Institute  of  the  University  of 
Bologna,  attributing  to  Carlo  Euini  the  discovery  of  the  circulation 
of  the  blood,  he  mercilessly  exposes  the  plagiarisms  of  Euini,  and 
demonstrates  the  utter  absurdity  of  the  attempt  to  make  of  him  a 
great  discoverer.  At  the  end  of  the  chapter4  he  expresses  a  hope, 
in  which  he  believes  that  every  friend  of  truth  and  justice  will  join, 
that  the  lying  inscription  (l'epigrafe  menzognera)  which  speaks  of 
Euini  as  the  discoverer  of  the  circulation,  may  be  removed  from  the 
walls  of  the  University  of  Bologna.  It  is  somewhat  embarrassing 
for  zealous  patriots  that  Italy  should  simultaneously  have  monu- 
ments in  honour  of  two  supposed  discoverers  of  the  circulation — 
that  of  Cesalpino  at  Eome,  and  that  of  Euini  at  Bologna. 

the  blood  flowing  out  upon  each  contraction  of  the  auricles.' — Dr.  Willis's  trans- 
lation, p.  27.    Coll.  edition,  p.  29. 

1  Ceradini,  p.  87.  2  See  ante,  p.  500. 

3  '  Le  valvole  delle  vene  non  Bono  punto  necessarie  alia  circolazione  del 
Bangue,"  p.  202.  4  P.  74. 
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I  sent  a  copy  of  my  Harveian  Oration,  with  the  appended 
notes,  to  each  of  the  three  learned  Professors  Ceradini,  Scalzi, 
and  Maggiorani,  and,  although  I  received  no  direct  reply  from 
any  one  of  them,  I  learn  from  the  Bulletino  della  Reale  Acca- 
demia  Medica  di  Roma,  Anno  ix.  No.  1,  that,  at  a  sitting  of 
the  Academy  in  December  1882,  the  subject  of  my  oration 
was  discussed  with  so  much  warmth  that,  at  the  ordinary 
meeting  in  January  1883,  when  the  secretary's  minutes  of 
the  previous  meeting  were  read,  the  president  and  more  than 
one  member  suggested  that  the  record  of  some  too  lively 
expressions  with  regard  to  my  discourse  ('  alcune  espressioni 
troppo  vivaci  dette  a  proposito  del  discorso  del  dott.  Johnson  ') 
should  be  modified,  and,  above  all,  that  it  should  not  be  pub- 
lished in  the  Proceedings  of  the  Academy. 

The  secretary  stated  that,  while  he  had  deemed  it  right  to 
report  literally  the  speech  of  Professor  Scalzi,  the  record  of 
expressions  which  might  have  been  uttered  in  the  heat  of  dis- 
cussion should,  as  is  customary,  be  modified  in  the  direction 
of  greater  mildness  ('nel  senso  della  maggior  mitezza').  It 
was  also  announced  that  Professor  Scalzi  had  undertaken  the 
task  of  replying  to  me. 

I  must  here  express  my  surprise  and  regret  that  my  de- 
fence of  Harvey  against  his  Italian  accusers  should  have  so 
much  disturbed  the  equanimity  of  the  Eoyal  Academy  of 
Borne. 

Professor  Scalzi's  promised  reply  was  read,  and  received 
with  applause,  at  the  sitting  of  the  Academy,  February  25, 
1883 — the  title  of  the  discourse  being  In  difesa  di  Andrea 
Cesalpino  Scopritore  della  grande  Circolazione  del  Sangue. 
Risposta  al  chiarissimo  prof.  Johnson  di  Londra.  It  was  pub- 
lished in  the  Bulletino,  Anno  ix.  No.  2,  and  I  am  indebted  for 
the  opportunity  of  reading  it,  not  to  its  illustrious  author — 
from  whom  surely  I  might  have  expected  to  receive  it — but  to 
my  friend  Sir  James  Paget. 

Although  Professor  Scalzi's  advocacy  of  Cesalpino's  claims 
is  a  mere  repetition  of  statements  and  arguments  which  I  had 
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met  and  refuted  in  my  oration,  I  replied  to  him  at  some  length 
in  A  Defence  of  Harvey,'1  which  was  published  in  1884,  and 
I  will  here  give  one  illustration  of  the  Professor's  method  of  de- 
fending Cesalpino  and  attacking  Harvey.  He  repeats  the  state- 
ment of  Dr.  Ceradini,  that  from  Cesalpino's  writings  Harvey 
might  have  obtained  a  complete  knowledge  of  the  circulation. 
He  also  maintains  that  Cesalpino's  works,  having  arrived  at 
a  fourth  edition,  and  having  become  very  notorious  in  conse- 
quence of  the  controversy  (mainly,  however,  theological)  which 
they  provoked,  it  is  not  to  be  supposed  that  Harvey  could 
have  been  ignorant  of  them.  He  goes  on  to  say  that  Harvey's 
silence  with  regard  to  these  writings  excites  a  suspicion  that 
he,  wishing  it  to  appear  that  the  new  doctrine  was  a  product 
of  his  own  brain,  was  unwilling  to  indicate  where  he  had 
obtained  the  fundamental  facts.  If  once  he  had  uttered  the 
name  of  Cesalpino,  he  feared  that  he  might  reveal  the  true 
source  of  his  discovery.2 

One  obvious  remark  suggested  by  this  monstrous  charge 
of  contemptible  dishonesty  on  the  part  of  Harvey  is  that, 
since  Cesalpino's  writings  were  so  well  known  as  they  are 
declared  to  have  been,  Harvey's  silence  would  not  have  pre- 
vented his  contemporaries — some  of  whom  were  ready  enough 
to  use  every  means  of  attack — from  exposing  his  plagiarism, 
if  they  could  have  shown  that  Cesalpino  had  discovered  and 
taught  the  true  doctrine  of  the  systemic  circulation. 

The  best  and  most  complete  refutation  of  these  calumnious 
charges  against  Harvey  is  to  be  found  in  the  indisputable 
proofs  which  I  have  given  that  Cesalpino  was  entirely  ignorant 
of  that  which  his  fellow-countrymen,  apparently  misled  by  an 
unreasoning  chauvinism,  now  maintain  that  he  discovered. 

Professor  Scalzi  appeals  to  me  to  listen  to  what  he  calls 
'  the  impartial  verdict  of  my  illustrious  and  learned  fellow- 
countrymen,  the  brothers  Hunter,'  who  he  believes,  on  the 
authority  of  Brambilla,  have  expressed  their  surprise  that 
Harvey  should  have  had  the  credit  of  discovering  the  circu- 
lation.  - 

1  Smith,  Elder,  &  Co. 

2  '  II  nome  del  Cesalpino,  solo  una  volta  uscito  dalla  sua  bocca,  temeva  po- 
tesse  rivelare  la  sorgente  vera  del  ritrovato.' 
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But  here  the  Professor  has  been  misinformed.  Dr.  Wm. 
Hunter,  who  alone  of  the  brothers  has  referred  to  this  sub- 
ject,1 while  he  admits  that  Harvey  discovered  the  circulation, 
differs  from  the  rest  of  the  scientific  world  in  his  opinion  that 
very  little  credit  is  due  to  him  for  having  made  a  discovery  to 
which  the  facts  previously  known  so  obviously  pointed. 

'There  seems,'  he  says,  'to  have  been  nothing  more  re- 
quired for  making  the  discovery  than  laying  aside  gross  pre- 
judices, and  considering  fairly  some  obvious  truths.  It  is 
the  more  amazing  that  this  discovery  was  left  for  Harvey, 
when  we  consider  that  he  was  near  a  hundred  years  after 
Vesalius,  in  which  interval  many  great  men  had  appeared, 
and  anatomical  schools  had  flourished  in  many  different  parts 
of  Europe.  And  what  is  still  more  astonishing,  Servetus 
first  and  Columbus  afterwards — both  in  the  time  of  Vesalius 
— had  clearly  given  the  circulation  through  the  lungs,  which 
we  may  reckon  at  least  three  quarters  of  the  discovery ;  and 
Cesalpinus  had,  many  years  before  Harvey,  published  in  three 
different  treatises  all  that  was  wanting  to  Servetus  to  make 
the  circulation  quite  complete.  But  Providence  meant  to  re- 
serve this  honour  for  Harvey,  and  would  not  let  men  see  what 
was  before  them,  nor  understand  what  they  read.' 

Whatever  may  be  our  opinion  with  regard  to  Dr.  William 
Hunter's  singular  estimate  of  the  problem  to  be  solved,  and 
the  supposed  interposition  of  Providence  in  favour  of  Harvey, 
it  is  evident  that  he  considered  Harvey,  and  not  Cesalpino, 
to  have  been  the  actual  discoverer  of  the  circulation,  and  this 
Professor  Scalzi  would  have  seen  if  he  had  not  been  misled  by 
quoting  his  authority  at  second  hand. 

It  would  appear  that  Dr.  Hunter  very  much  under-esti- 
mated the  difficulty  which  the  vast  majority  of  mankind  ex- 
perience in  'laying  aside  gross  prejudices,  and  considering 
fairly  some  obvious  truths.' 

Professor  Scalzi  concludes  his  address  by  a  comparison  of 
the  relative  position  of  Copernicus  and  Galileo  in  the  history 
of  astronomical  science  with  that  of  Cesalpino  and  Harvey  in 
physiological  research.    As  Copernicus  discovered  and  Galileo. 

1  Two  Introductory  Lectures  to  his  course  of  Anatomical  Lectures.  Lon- 
don, 1784. 
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demonstrated  the  solar  system,  so,  he  says,  Cesalpino  was  the 
discoverer  and  Harvey  the  demonstrator  of  the  circulation. 

Now  upon  this  I  venture  to  suggest  that  if  Copernicus  had 
made  some  such  assertion  as  that  while  the  sun  is  the  centre 
of  our  system  during  the  day  the  moon  occupies  that  central 
position  during  the  night,  he  would  not  have  been  hailed  as  a 
great  astronomical  discoverer :  yet  such  a  proposition  would 
not  have  been  more  inconsistent  with  truth,  nor  have  afforded 
more  conclusive  proof  of  his  ignorance,  than  do  Cesalpino's 
statements,  that  while  the  blood  passes  from  the  heart  to  the 
extremities  during,  the  waking  state,  it  returns  to  the  centre 
during  sleep ;  that  all  the  blood-vessels,  both  arteries  and 
veins,  terminate  in  nerves ;  that  the  urine  is  secreted  by  the 
emulgent  veins  which  pass  from  the  vena  cava  to  the  kidneys ; 
that  as  rivulets  draw  water  from  a  fountain,  so  do  the  veins 
and  arteries  draw  blood  from  the  heart ;  and  that  when  the 
arteries  of  the  neck  are  obstructed,  the  blood  finds  its  way  to 
the  brain  through  the  veins  which  communicate  by  inoscula- 
tion with  the  arteries. 

These  confused  utterances  would  alone  suffice  to  prove 
Cesalpino's  ignorance  of  the  course  and  the  cause  of  the 
blood's  movement  through  the  systemic  vessels.  He  supposed 
that  the  veins  and  the  arteries  alike  draw  blood  from  the 
heart;  and  it  was  left  for  Harvey  to  demonstrate  that  the 
heart  projwls  the  blood  into  the  arteries  and  receives  it  back 
through  the  veins.  The  difference  between  Cesalpino's  imagin- 
ings and  Harvey's  demonstration  is  the  difference  between 
darkness  and  light ;  between  almost  entire  ignorance  and  the 
fulness  of  knowledge — knowledge  obtained,  as  Harvey  most 
truly  declared,1  'not  from  books,  but  from  dissections;  not 
from  the  positions  of  philosophers,  but  from  the  fabric1  of 
nature.' 

To  maintain  that  Harvey  acquired  his  knowledge  of  the 
systemic  circulation  from  the  writings  of  Cesalpino  is  about 
as  reasonable  as  it  would  be  to  assert  that  Copernicus,  Galileo, 
and  Newton  learnt  scientific  astronomy  from  the  book  of 
Genesis, 

1  Sec  ante,  p.  852. 
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nary circulation,  123 

Ague,  cold  stage  of,  compared  with 
collapse  of  cholera,  259 

—  followed  by  large  white  kidney,  719 
Air,  a  vehicle  of  choleraic  infection,  89 
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—  acute,  655 

—  duration  of,  in  cases  of  recovery, 
771 

—  mechanism  of,  635,  750 

—  associated  with  various  diseases, 
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—  influence  of  diet  on,  645,  764 

—  treatment  of,  763 

—  see  Lectures  on  Bright's  Disease, 
chap,  xlv.,  sect,  ix.,  763 

Albuminous  expectoration :   its  pro- 
bable cause  after  thoracentesis,  428 
Albuminuric  retinitis,  708 
 treatment  of,  782 


874 


INDEX 


ALC 
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—  blowing  in  pneumothorax,  468.  See 
a  Clinical  Lecture  on  Phthisical 
Perforation  of  the  Pleura,  chap, 
xxxi.,  p.  466 
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Thoracic  and  Abdominal  Aneurysm, 
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—  thoracic,  backache  caused  by,  593 
 case  treated  by  repeated  vene- 
section, 573 

—  pulmonary,  haemoptysis  from  rup- 
ture of,  in  tuberculous  lungs,  457 

■ —  Laryngeal  Symptoms  Resulting 
from  Pressure  of  Aneurysmal  or 
other  Tumour  on  Vagus  and  Re- 
current Nerves,  chap,  xxv.,  401 

—  thoracic,  laryngeal  muscles  para- 
lysed in  consequence  of,  388,  401 

 spasm  caused  by,  399,  &c. 

—  ■ — ■  tricuspid  incompetence  caused 
by,  575 

—  treatment  of  internal,  566,  572, 
586 

Angina  pectoris,  508 

—  suffocativa  (laryngeal  diphtheria), 
357 

Annesley  on  the  beneficial  effects  of 

venesection  in  cholera,  84 
Antiseptics  are  antipeptics,  591 
Anuria,  hysterical,  279 
Anxiety  and  overwork,  subacute  renal 

disease  from,  713 
Aorta.    See  Aneurysm 

—  Lecture  on  Aneurysm  of  Arch  of 
the,  chap,  xxxviii.,  sec.  i.,  559 

—  abdominal,  cases  of  aneurysm,  578 
Aortic  and  Mitral  Incompetence  Co- 
existing, Lecture  on,  chap,  xxxv., 
516 

—  valve  disease,  498 

Aphasia  and  aphonia,  distinction  be- 
tween, 392 

—  with  right  hemiplegia  from  arterial 
obstruction,  the  result  of  valvular 
heart  disease,  509 

Aphonia  and  Hoarseness,  Causes  and 
Treatment,  chap,  xxii.,  U86 
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Apnoea,  the  term,  how  used,  22 

—  acute  and  chronic,  49,  50 

—  asthmatic,  48 

—  blood-thickening  of,  explained,  42 

—  choleraic,  49,  125 

—  coma  from,  294 

—  convulsions  from  acute,  explained, 
241 

—  experiments  on,  by  Erichsen,  25 
 Eeid,  24 

 Rutherford,  26 

—  haemoptysis  of,  50,  458 

—  from  inhalation  of  nitrous  oxide, 
33 

—  —  various  causes  resulting  in 
thrombosis,  542 

—  venesection  in,  57,  60 

—  Nervous,  on  a  Peculiar  Form  of, 
chap,  xii.,  286 

—  and  see  Dyspnoea 

Apoplexy,  coma  of,  use  of  bleeding  in, 
60 

—  pulmonary,  with  hasmoptysis  and 
thrombus,  cases,  544,  550 

—  sanguineous,  kidney  often  diseased 
in  cases  of,  707 

Appetite,  loss  of,  from  overwork,  213 
Arteries  and  arterioles.    See  Physio  - 

LOGY  OF  THE  CIRCULATION,  chap,  ii., 

14 

 function  of,  19 

 structure  of,  14 

—  cerebral.  See  the  Assoclvtion  of 
Senile  Degeneration  of  the  Blood- 
vessels of  the  Brain  with  Cerebral 
Softening  and  Mental  Decay,  chap, 
xv.,  304 

 degeneration  of,  occurring  with 

similar  changes  of  the  radial  and 
other  systemic  arteries,  307 

—  hypertrophy  of,  694 

—  muscularity  of,  15 

—  resistance  of,  to  injection  imme- 
diately after  death,  118 

—  syphilitic  disease  of,  papers  on,  by 
Dr.  Barlow  and  Dr.  Greenfield,  697 

Arterial  spasm,  the  key  to  cholera 

and  epilepsy,  117,  246 
Arterioles,  probable  filter  action  of,  in 

cholera,  144 

—  effect  of  artificial  paralysis  on,  17 

—  effect  of  galvanism  on,  17 

—  eerebral,  their  sudden  contraction 
before  convulsions  contrasted  with 
the  continuous  resistance  of  arteries 
hypertrophied  by  disease,  245 

—  pulmonary,  their  contraction  in 
acute  apncea,  29,  241 


BAT 

Arterioles,  pulmonary,  their  contrac- 
tion in  cholera  collapse,  45,  117 

—  stopcock  action  of,  19 

Artery,  anaesthesia  caused  by  ligature 
of  a  main,  294 

—  thrombus  in,  consequent  on  athero- 
matous or  calcareous  degeneration, 
542 

Arytenoid  cartilages,  aphonia  caused 
by  destruction  of,  case,  391 

Ascites  from  cirrhosis  of  the  liver  to 
be  distinguished  from  sub-inflam- 
matory effusion  into  peritoneum, 
609 

—  and  jaundice  caused  by  simple 
stricture  of  the  common  bile-duct, 
case,  611 

—  with  cirrhosed  liver,  712 

—  without  anasarca,  712 
Asphyxia,  definition  of,  and  of  apncea, 

22 

—  see  Apncea 

Asthma,  haemoptysis  of,  49 
«—  renal,  779 

—  spasmodic,  comparison  of,  with 
spasmodic  cholera,  48 

—  —  followed  by  vesicular  emphy- 
sema of  lungs,  448 

 feeble  voice  in,  392 

—  thymic,  364 

Astringents  in  choleraic  diarrhoea,  101 

Atrophy  and  suppurative  inflamma- 
tion of  kidney  from  retention  of 
urine,  757 

Atropine,  action  of,  in  opposition  to 
muscaria,  on  pulmonary  vessels,  123 

Auriculo-systolic  mitral  murmur,  501 

—  friction  sound,  522 
Autolaryngoscopy.  See  Laryngoscopy, 

Practical  Hints  on,  chap.  L,  830 


Backache.  On  Backache  and  the 
Diagnosis  of  its  Various  Causes, 
with  Hints  on  Treatment,  chap, 
xxxix.,  588 

—  with  rigors  and  catarrh,  258 
 before  fevers  and  small-pox, 

258 

Bacon,  Lord,  on  the  true  end  and 

object  of  knowledge,  13 
Baly,  Dr.,  on  the  infectiousness  of 

cholera,  94 
Banting  diet,  454,  589 
Bastian,  Dr.,  on  softening  of  the  brain, 

307  note 
Bath,  cold,  value  of,  daily,  434 

—  hot-air,  mode  of  taking,  432 
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Bath,  hot-air,  faintness  in,  64,  67 

—  Turkish,  in  treatment  of  catarrh, 
431 

 muscular  rheumatism, 

593 

—  warm,  action  of,  68 

 in  treatment  of  Bright's  disease, 

766 

Bathing,  prolonged  cold,  a  cause  of 
albuminuria,  672 

Baiimler,  Dr.,  case  of  bilateral  palsy 
of  the  larynx  from  pressure  on  one 
vagus,  401 

Baxter,  Dr.,  case  of  alcoholic  albumin- 
uria, 299 

Beale,  Dr.  L.,  on  the  structure  of  the 
kidney,  626,  632 

—  on  the  solution  of  precipitated 
suboxide  of  copper  by  normal  urine, 
806 

Begbie.Dr.  Warburton,  cases  of  swelled 

leg  after  pleurisy,  555 
Bell,  on  the  inverse  relation  between 

choleraic  discharges  and  collapse,  75 

—  on  the  '  almost  miraculous  '  effect 
of  venesection  in  cholera,  84 

Bernard,  Claude,  on  the  vaso-motor 
nerves,  16 

Bilateral  palsy  of  the  laryngeal  mus- 
cles, 401 

Bile  Duct,  on  a  Case  of  Simple 
Steictuee  op  the  Common,  causing 
Jaundice  and  Ascites,  chap,  xlii., 
611 

Biliary  products,  effect  of,  on  the 
renal  gland  cells,  663 

Bladder,  urinary,  rupture  of,  success- 
fully treated,  140 

 chronic  catarrh  of,  copaiba  for, 

790 

 a  hair-pin  and  a  calculus  in,  280 

 inflammation  of,  simulated  in 

hysteria,  271 

 see  Chap.  XL VI.,  Clinical  Lec- 
ture on  the  Curative  Influence 
of  an  Exclusive  Milk  Diet  in  some 
Cases  of  Inflammation  of  the 
Bladder,  784 

 supposed  symptoms  of  disease 

of,  in  nervous  and  other  affections, 
214 

Blake's  injection  experiments  on  the 
circulation,  107,  118,  119^  241 

Bleeding.  See  Blood-letting  and  Vene- 
section 

—  ulcer  in  hysterical  patient,  280 
Blindness,    gradual,    from  Bright's 

disease,  708 


BLO 

Blindness,  sudden  and  transient,  from 

Bright's  disease,  707 
Blood,  Circulation  of,  on  certain 

Physical.    Phenomena  connected 

with,  &c,  chap,  iii.,  36 
 Physiology  of  the,  chap.  ii.. 

14 

 Physical  and  Chemical  Cha- 
racters of  the,  in  Cholera  (chap, 
vi.,  sect,  vii.),  140 

—  casts  in  Bright's  disease,  657 

—  changes  in,  in  Bright's  disease,  671, 
710 

—  experiments  on,  chilled,  by  Harvey, 
65 

 coagulation  of,  by  Lister,  489 

 density  of,  by  Polli,  42 

 by  Zimmerman,  39 

—  gravity,  specific,  in  cholera,  140 

 lowered  by  venesection,  39 

 increase  of,  by  filter- action  of, 

contracting  pulmonary  arterioles  in 
cholera,  144 

—  loss  of,  causing  convulsions,  238 

—  morbid  conditions  of  ,the  proximate 
cause  of  Bright's  disease,  650 

—  passage  through  lungs,  explanation 
of  death  from  sudden  arrest  of,  240 

 of,  resistance  of  small  arteries 

to,  when  insufficiently  oxygenised, 
26 

—  explanation  of  the  rapid  passage  of 
water  into,  during  venesection  or  a 
profuse  diarrhoea,  40 

—  poisoning  in  cholera,  95,  167 
 —  action  of,  117  ;  and  see 

Cholera  and  Collapse 

 a  cause  of  albuminuria,  650,  673 

 how  a  cause  of  convulsions,  245 

 preceding  pneumonia,  419 

 rigors  from,  255 

 secondary,  in  diphtheria,  381 

—  poisons  other  than  those  of  typhus 
and  enteric  fever  producing  granu- 
lar casts  with  albumen  in  urine, 
713 

—  pressure  in  successive  stages  of 
apncea,  26,  33 

 in  chronic  Bright's  disease,  704 

—  spitting.    See  Haemoptysis 

 feigned  by  hysterical  patients, 

277 

—  stagnation  of,  produces  the  same 
effect  on  the  brain  as  anamiia,  219 

—  thickening  not  occasioned  by  mere 
diarrhcea,  40 

 influence  of  venous  engorge- 
ment on,  42 
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Blood-thickening  with  oedematous 
dropsical  swellings  explained,  42 

 during  collapse  stage  of  cholera 

explained,  43,  142 

 in  cholera  and  apncea  compared, 

145 

 and  see  Cholera  and  Collapse 

—  urea  in,  quantity  of,  in  various 
stages  of  cholera,  141 

Blood-letting,  Heat,  Cold,  and  Irri- 
tants, the  Action  of,  in  the  Treat- 
ment of  Disease,  chap,  v.,  56 

—  Beid's  experiments  in  apncea,  58 
Blood-vessels,  on  some  Besdlts  of  a 

Betrograde  Engorgement  of  the, 
chap,  iv.,  46 

—  state  of  pulmonary  and  bronchial, 
in  collapse  stage  of  cholera,  47, 
117,  Ac. 

—  effect  of  over-fulness  and  deple- 
tion of,  39 

—  of  the  brain.    See  Brain 
 kidney,  arrangement  of, 

626 

 changes   in    small  red 

granular,  694 

—  and  see  Circulation  and  Arteries 
Bloomfield,  Mr.,  on  Esbach's  quantita- 
tive estimation  of  albumen,  646,  note 

Bowels,  derangement  of,  in  chronic 
Bright's  disease,  729 

Bowman's,  Sir  William,  theory  of  func- 
tion of  the  kidneys,  632 

Brain,  the  Association  of  Senile 
Degeneration  of  the  Blood- 
vessels   OF    THE,    WITH  CEREBRAL 

Softening  and  Mental  Decay, 
chap,  xv.,  304 

—  state  of,  in  delirium  tremens,  188 

—  symptoms  in  Bright's  disease,  656, 
709,  730,  740 

—  coma  caused  by  insufficient  oxida- 
tion of  tissue  of,  290 

 tumour  on,  290 

 pressure  of  piece  of  bone 

on,  293 

—  embolism  or  thrombosis  causing 
disturbance  of,  556 

—  epileptic  convulsions  from  disease 
of,  244 

—  epilepsy  caused  by  sudden  and 
extreme  anaemia  of  the,  238 

—  softening  of  the,  304 

 in  valvular  disease  of  the 

heart,  509 

—  overwork  of.  See  Overwork 
Bravo,  case  of  Mr.  Charles,  of  Balham, 

136 
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Breast,  hysterical,  272 
Bright's  Disease,  Lectures  on,  chap, 
xlv.,  625 

Sect.  I.  The  minute  anatomy 
and  physiology  of  the  kidney, 
625 

Sect.  II.  On  the  various  modes 
of  testing  for  albumen  in  the 
urine,  636 
Sect.  III.  The  general  characters 

of  Bright's  disease,  648 
Sect.  IV.  On  acute  Bright's  dis- 
ease, 655 
Sect  V.  Chronic,  with  a  small 

red  granular  kidney,  678 
Sect.  VI.  Chronic,  with  a  large 

white  kidney,  717 
Sect.    VII.    Chronic,    with  a 
lardaceous  or  waxy  kidney,  736 
Sect.    VIII.    Albuminuria  not 
associated  with  Bright's  dis^ 
ease,  749 
Sect.    IX.    The    treatment  of 
acute  and  chronic,  763 
Bright's    disease    associated  with 
bronchitis,  436 

 emphysema,  533 

 blood-letting  in,  61,  770 

 unilateral,  Dr.  Moxon's  excep- 
tional case,  651.  See  Albuminuria 
and  Nephritis 
Briguet  and  Mignot  on  the  treatment 
of  choleraic  diarrhoea  by  opium, 
100,  102 

Bristowe,  Dr.,  two  cases  of  uni- 
lateral palsy  of  the  larynx  from 
pressure  on  the  recurrent  nerve,  412 

Broadbent,  Dr.,  his  explanation  of 
unilateral  palsy  and  bilateral  spasm., 
405 

Bromides  of  ammonium  and  potas^ 
sium  for  nervous  insomnia,  229 

Bromides,  action  of  alkaline,  in 
epilepsy,  252 

Bronchial  circulation,  peculiarities  of, 
46 

 ^  how  affected  by  impeded  pul- 
monary circulation,  47,  49,  50,  52, 
116,  122,  250,  394,  450,  508 

—  haemoptysis,  49,  458 

 from     irritation    of  foreign 

body,  459 

 in  vesicular  emphysema,  52, 

452,  458 

—  vessels,  how  affected  by  vesicular 
emphysema,  52 

Bronchitis  and  Catarrh,  on  thr 
Treatment  of,  chap,  xxviii.,  431 
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Bronchitis  and  catarrh,  consequent  on 
valvular  heart  disease,  508 

—  capillary,  thrombosis  induced  by 
apnoea  from,  542 

—  chronic,  436 

—  plastic,  458 

—  relation  of,  to  vesicular  emphysema 
of  lungs,  443,  450 

—  blood-letting  in,  60 

—  diet  in,  435 

—  kettle,  435 

Brown-Sequard  on  the  vaso -motor 
nerves,  17 

Bruce,  Dr.,  on  the  want  of  direct  re- 
lation between  choleraic  discharges 
and  collapse,  77 

Bruit  de  diable,  506 

Bruit  de  galop,  538 

Brunei,  case  of  half-sovereign  in 
bronchus,  351 

Brunton,  Dr.,  injection  experiments 
with  muscarine  and  atropine,  123 

Budd,  Dr.  George,  on  gastric  and 
duodenal  ulcer,  604 

Budd,  Dr.  William,  on  the  mode  of 
communication  of  cholera,  89 

Burn,  explanation  of  lobular  pneu- 
monia from,  555 

Burnet,  Sir  William,  on  the  rapid  on- 
set of  choleraic  collapse,  117 


Caffeine  a  substitute  for  digitalis,  as 
a  cardiac  tonic  and  diuretic,  513 

Calculus,  renal,  epileptic  convulsions 
from,  244 

 nephro -lithotomy  for,  823 

Calomel,  effect  of,  in  cholera,  100  note 
102 

—  and  opium  in  choleraic  diarrhoea, 
103,  169,  171 

Camphor,  Gases  of  Poisoning  by 
Homoeopathic  Concentrated  Solu- 
tion of,  chap,  xvi.,  311 

—  Homoeopathic,  effect  of  poisoning 
by,  on  the  circulation,  246 

 great  danger  of,  324 

Cancer  of  the  lung,  haemoptysis  from, 
458 

Cancer  of  a  testicle  retained  in  the 

abdomen,  824 
Cancerous  glands  in  the  abdomen  a 

cause  of  backache,  594 
Capillaries.  See  Physiology  of  the 

Circulation,  chap,  ii.,  21 

—  Malpighian,  abnormal  passage  of 
albumen  through,  38 
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Capillaries  in  Bright's  disease,  6C1. 
693,  727,  742 

—  pulmonary,  coagula  a  rpsult  of  the 
engorgement  of,  in  typhoid  fever, 
554 

—  cerebral,  effect  of  arrest  of  circula- 
tion through,  291 

Carpenter,  Dr.  A.,  case  of  collapse  re- 
sembling cholera  from  a  fibrinous 
plug  in  the  pulmonary  artery,  121 

Castor  oil  in  cholera  and  choleraic 
diarrhoea,  87,  157,  169.  See  Cholera 

 croton  oil  with,  174 

Casts  of  kidney  tubes.  See  Tube-casts 

Catheter,  rigors  caused  by  use  of,  256 

Catarrh  and  Bronchitis,  the  Treat- 
ment of,  chap,  xxviii.,  431 

 consequent  on  valvular  heart 

disease,  508 

—  associated  with  diphtheria,  363 

—  of  bladder,  copaiba  for  chronic,  790 
Catarrhal  swelling  of  false  cords,  387 
Chalybeates  in  treatment  of  Bright's 

disease,  771 
Charcot  on  hysteria,  268,  271,  272, 
279,  284 

Chemistry,  knowledge  of,  essential  to 
medical  student  and  practitioner,  2 

Chest  in  Healthy  Subjects,  on  Cer- 
tain Differences  in  Physical  Signs 
beneath  the  clavicles  on  the  two 
Sides  of  the,  chap,  xxxii.,  480 

Child-crowing,  364 

 chloral  an  invaluable  remedy 

for,  252 

Chloral-hydrate,  advantages  of,  over 
opium  in  certain  cases,  228,  780 

—  cases  of  cure  by,  199,  202,  205,  206 

—  evil  of  habitual  use  of,  199 

—  effect  of,  in  soothing  nerves  of 
larynx,  253,  399 

—  flushing  of  face  from,  228 

—  in  treatment  of  delirium  with  pneu- 
monia, 422 

 tremens,  195 

 epilepsy,  252 

 disturbed  sleep,  224 

—  nervous    disorders,  199, 

227 

—  in  urine  reduces  copper  solution 
but  not  picric  acid,  807 

Choking  attacks  removed  by  amputa- 
tion of  elongated  uvula,  225 

Chloroform,  effect  of,  on  combustion, 
296 

—  in  treatment  of  delirium  tremens, 
195 

 convulsions,  252 
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Chloroform,  ether,  &c  ,  impede  oxida- 
tion of  tissues,  296 

Chlorosis,  dyspnoea  from,  treatment, 
779 

Cholera,  Epidemic,  chap,  vi.,  the 
Pathology  and  Treatment  of,  70  _ 

 compared  with  small-pox  epi- 
demic, 95 

 preventive  measures  during,  177 

—  albuminuria  in,  99,  673 

—  bowel  distension  in,  relief  of,  163, 
164 

—  bowels,  bleeding  from,  in,  175 
 semi-solid  gelatinous  residue  of 

secretions,  164 

—  cases  :  those  with  least  purging  or 
vomiting,  the  worst,  74 

—  castor  oil  in.  See  Sect.  III.,  81, 
and  Sect.  XI.,  157 

—  collapse.    See  Collapse,  Cholera 

—  countenance  anxious  and  dejected 
in  initiatory  stage,  98 

—  cramps,  106 . 

—  diarrhoea  in,  danger  of  arresting, 
99,  &c. 

—  discharges,  character  of,  103,  146 
 a  source  of  infection,  91 

—  emetics  in,  87 

—  incubation  period  of,  96 

—  Indian  practice  in,  59,  83,  157 

—  infection,  safeguards  against,  93 

 soiled  linen  a  source  of,  94 

 of  foetus,  104 

—  invasion,  symptoms  of,  97 

—  hot  saline  injections  into  veins  in 
collapse  stage  of,  effect  of,  64,  88 

 explanation  of,  128 

 followed  by  rigors, 

88  note,  259 

—  movements  after  death,  as  in  blood 
poisoning,  107 

—  rice-water  discharges  in,  194,  146 

—  spasmodic,  compared  with  spas- 
modic asthma,  48 

—  statistics  of  treatment,  153 

—  symptoms  resemble  those  of  blood 
poisoning  from  snake-bite,  99 

—  voice  peculiar,  130 

Choleraic  attacks,  consecutive  fever 
of,  41,  176 

—  blood  poisoning,  proofs  of,  95 

—  diarrhcea,  diet,  171 

 opiates,  when  useful  in,  170 

 theory  of,  167 

 treatment  of,  168 

Chorda  tympani,  effect  of  electricity 

on  divided,  18 
Chorea,  with  capillary  embolism  in 
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brain  from  valvular  heart  disease, 
510,  710 

—  the  result  of  fright,  223 
Christison,  Dr.,  cases  of  poisoning  by 

putrid  food,  132 
Circulation,  the  Physiology  of  the, 
chap,  ii.,  14 

—  Eespiration,  Secretion,  and 
Absorption,  on  Certain  Physical 
Phenomena  connected  with  the, 
chap,  hi.,  36 

—  On  some  Eesults  of  a  Eetrograde 
Engorgement  of  the  Blood-vessels, 
chap,  iv.,  46 

—  arterial  resistance  to,  experiments 
on, 118 

—  bronchial  and  pulmonary,  46 

—  foetal,  continued  in  certain  young 
animals,  32 

—  impeded,  results  of,  46,  508 
 venous,  a  cause  of  coma,  292 

—  obstructed  by  an  aneurysm  of  the 
aorta  encroaching  on  the  pulmo- 
nary artery,  case,  575 

—  pulmonary,  arrest  of,  from  various 
causes,  119 

 chemical  consequences  of  ob- 
structed, in  cholera,  125 

 during  collapse  stage  of  cholera, 

117 

Clarke,  Dr.  Lockhart,  on  the  decus- 
sating fibres  of  origin  of  the  spinal 
accessory  nerve,  405 
Clavus  hystericus,  272 
4  Clergyman's  throat,'  387 
Climate  in  Bright's  disease,  772 
Clonic  convulsions,  explanation  of,  239 
Clot.  See  Thrombosis  and  Embolism 
Club-foot  simulated  in  hysteria,  273 
Coagula  within  the  circulatory  system, 
chief  causes  of,  541 

—  in  right  side  of  heart,  sudden  death 
from,  case,  543 

—  in  dilated  right  cavities,  pulmonary 
embolism  and  apoplexy,  case,  544 

—  in  right  cavities  and  in  pulmonary 
artery,  case,  546 

—  and  see  Embolism  and  Thrombosis 
Cold  to  be  avoided  in  chronic  Bright's 

disease,  773 

—  bathing  a  cause  of  albuminuria, 
672 

—  effect  of,  on  kidneys  of  scarlet  fever 
patients,  663 

—  of  rigors  not  always  only  subjective, 
264 

—  and  heat,  action  of,  in  treatment 
of  disease,  64,  66 
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Cold  and  heat,  sensation  of,  from  pres- 
sure of  tumour  on  spinal  cord,  598 

Colic,  renal,  pain  in  loin  from  aneu- 
rysm may  be  mistaken  for,  584 

Collapse,  cerebral,  the  proximate  cause 
of  epilepsy,  246 

—  from  hypodermic  injection  of 
croton  oil,  137 

 nervous  exhaustion,  alcohol  in 

treatment  of,  234 

 perforation  of  stomach,  surgical 

treatment  for,  139,  603 

 irritant  poison,  134 

 poison  of  muscarine,  123 

  poisonous  food,  130 

 pulmonary  clot,  121 

 and  cardiac  thrombosis,  case, 

546 

' —  cholera,  compared  with  that  from 
other  causes,  48,  121,  139,  182 

 cold  stage  of  ague,  259 

 collapse    of  exhaustion, 

65,  82 

 from  perforation  of 

stomach,  139,  182,  603 
 from  pulmonary  clot, 

121 

 see  Chap.  VI.,  Choi/era  Epi- 
demic, 70 

 absorption  from  gastro-intestinal 

canal  continued  during,  proof,  166 

 blood,  density  of,  in,  140 

 blood-thickening    during,  ex^ 

plained,  43,  142 

 compared  with  that  of 

apnoea,  145 

 not  caused  by  draining  the 

blood  of  water,  117 

«  not  to  be  caused  by  purgative 

medicine,  180 

 post-mortem  appearances  de- 
scribed by  Dr.  Edmund  Parkes,  108  ; 
Dr.  Goodeve,  111  ;  Dr.  Sutton,  112  ; 
Dr.  Griesinger,  113 

 pulmonary  arterioles,  contrac- 
tion of,  during,  45,  117 

■  and  bronchial  vessels,  state 

of,  during,  47,  116 

 pulse  in,  79 

 strengthened  by  venesec- 
tion, 115 

 recovery  from,  rapidity  of,  80, 

81 

 secretion  of  milk  during,  127 

 sinking  of  the  eyes  in,  115 

 symptoms,  107 

 syncope  not  common  during,  79 

 treatment,  172 


CON 

Collapse,  cholera,  treatment,  effect  of 

various  modes  of,  81 

 food  after  reaction,  175 

 hot  saline  injections,  effect 

of,  64,  128 

 purgatives,  86,  174 

 stimulants,  82 

 strychnine,  injurious  effect 

of,  166 

 venesection,  59,  83,  84,  175 

 urea  in  blood  absent  after  death 

from  early,  141 
 excessive  in  reaction 

from,  141 

 venesection,  cause  of  slow  flow 

of  blood  by,  145 
 ■ —  increase  of  pulse  from, 

59, 115 

Colloids,  passage  of,  through  animal 
membranes,  retarded  of  prevented, 
38 

Coma  and  Anesthesia,  Pathology  of, 
Lecture  on,  chap,  xiii.,  290 

—  profound,  from  poisoning  by 
homoeopathic  camphor,  314 

Congestion  not  the  cause  of  epilepsy, 
237 

Constipation  a  cause  of  misplaced 
kidney,  817,  822 

—  not  to  be.  long  allowed  in  cholera 
seasons,  179 

Consultations,  suggestions  regarding, 
12 

Convallaria  a  substitute  for  digitalis 
as  a  cardiac  tonic  and  diuretic,  513 
Convulsions,  two  classes  of,  244 

—  from  acute  apnoea,  241 

 contraction  of  small  arteries 

consequent  on  blood  poisoning,  244 

 nervous  influence  on  the  small 

cerebral  arteries,  244 

—  clonic,  explanation  of,  239 

—  epileptic.  See  Chap.  IX.,  The 
Pathology  and  Treatment  of  Epi- 
lepsy, 236 

 caused  by  calculus,  244 

 dentition,  244 

 thrombosis,  240 

 tumours    or    disease  of 

brain,  244 

 worms,  244 

 treatment,  252 

—  epileptiform,  caused  by  chronic 
Bright's  disease,  709 

 poisoning  by  homoeopathic 

camphor,  311 

—  caused  by  rapid  hemorrhage,  238 

—  puerperal,  247 
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Convulsions,  uremic,  treatment,  781 
Copaiba  for  chronic  catarrh  of  the 

bladder,  790 
Cords,  vocal.    See  Vocal  Cords 
Cosmetic,  case  of  lead  poisoning  from 

using  flake  white  as  a,  327 
Cough  as  a  sign  of  thoracic  aneurysm, 

562 

—  an  occasional  cause  of  vertigo,  293 

—  hysterical,  275 

—  violent,  supposed  to  have  caused 
misplacement  of  kidney,  817 

Counter-irritants,  misuse  of,  in  early 
stage  of  acute  inflammation,  67 

Coupland,  Dr.  Sidney,  on  Esbaeh's 
quantitative  estimation  of  albumen, 
646  note 

Cramp  in  cholera,  106,  173 

 chronic  Bright's  disease,  710 

—  with  choleraic  diarrhoea  forbids 
the  use  of  opium,  170 

—  and  twitchings  from  uraemia,  treat- 
ment, 781 

Croton  oil,  collapse  from  hypodermic 

injection  of,  137 

 cases  of  poisoning  by,  138 

 added  to  castor  oil  in  cholera,  174 

Croup  and  Diphtheria,  a  Lecture  on 

the  Relation  between,  chap,  xx., 

355 

—  three  distinct  diseases  described 
under  the  term,  364 

—  popular  use  of  the  term  in  Scot- 
land, 357 

—  false,  364 

—  inflammatory,  never  results  in 
forming  false  membrane,  364,  382 

 chloral  and  ipecacuanha  a  re- 
medy for,  399 

—  membranous,  identical  with  laryn- 
geal diphtheria,  355,  381 

—  spasmodic,  364 

 chloral  invaluable  in,  252 

'  Crowing  inspiration,'  364,  398 
Cruise,  Dr.,  on  Esbaeh's  quantitative 

estimation  of  albumen,  646  note 
Crystalloids,  explanation  of  their  diffu- 
sion and  elimination,  39 

—  rapid  passage  of,  through  animal 
membranes,  38 

—  in  diabetes,  38 
 renal  dropsy,  38 

Cupping,  modus  operandi  of,  in  treat- 
ment of  Bright's  disease,  61,  770 

—  or  leeches  in  bronchitis,  435 

—  dry,  66 

Cutaneous  diphtheria,  378 
'  Cynanche  maligna,'  358 
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Cynanche  trachealis,  358 

Cystitis,  acute,  mistaken   for  acute 

Bright's  disease,  761 
 after  chill,  dyspepsia,  feasting 

with  excess  of  wine ;  inhaling  odour 

from  throat  of  scarlet  fever  patient, 

761 

—  milk  diet  for,  785 
Cysts,  renal,  679,  688,  689 

Death  from  cholera ;  phenomena  after 
— 1.  increased  heat  of  body  ;  2. 
movements  of  limbs,  181 

—  rattle  accounted  for,  250 

—  sudden,  in  delirium  tremens,  187, 
192 

Delirium  preceded  by  sleep-talking 
and  walking,  220 

—  from  mental  anxiety  preceding 
epilepsy,  case,  220 

 from  sudden  terror,  case,  220 

—  maniacal,  from  plugging  of  small 
vessels,  557,  710 

—  with  pneumonia,  use  of  chloral  in, 
422 

Delirium  Tremens,  Lecture  on  its 
Symptoms,  Pathology,  and  Treat- 
ment, chap,  vii.,  183 

'  Dentist's  Leg,'  on  the  Etiology  and 
Pathology  of  the  so-oalled,  chap, 
xiv.,  301 

Dentition,  epileptic  convulsions  in,  244 
Depressor  nerve,  influence  of,  on  circu- 
lation, 19 

Desquamation,  renal,  Bright's  disease 

without,  665 
Desquamative  nephritis,  acute,  655 

—  renal  disease,  chronic,  678 
Dewes,  Dr.,  cases  of  scarlatinal  diph- 
theria, 370 

Diabetes,  38 

—  effect  of,  on  kidneys,  662 

—  symptoms  of,  from  overwork  and 
anxiety,  214 

—  and  glycosuria  not  to  be  confounded, 
808 

Diagnosis  of  disease,  previous  history 
of  patient  important  in,  209 

 observation  of  physiognomy 

useful  in,  8 

'■  value  of  sympathy  in,  8 

 various  diseases,  use  of  laryngo- 
scope in,  4,  5 

 ophthalmoscope  in, 

4,  5 

 special  diseases  difficult  to  mere 

specialist,  3 
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Diarrhoea  and  astringents,  101 

—  danger  of  arresting,  99,  &o. 

—  evacuant  treatment  in  1866,  150 

—  influence  of,  on  the  blood,  40 

—  in  cholera  seasons,  treatment  of, 
167 

—  caused  by  breathing  exhalations 
from  decomposing  animal  matter. 
96 

—  milk  diet  for,  621,  784 

—  arrested,  followed  by  collapse,  99 

—  choleraic,  theory  of,  167 

 treatment  of,  87,  157 

 diet,  171 

 evacuants,  157 

 opiates,  effect  of,  100, 102, 

157,  160 

—  of  Typhoid  Fever,  Clinical  Lec- 
ture on  the  Treatment  of,  chap, 
xliv.,  619 

 diet,  621 

 objection  to  mineral  acids 

in,  621 

—  —  —  Todd's,  Dr.,  practice  in,  619 
Dickinson,  Dr.,  case  of  acute  renal 

dropsy  without  albuminuria,  670 

—  on  lead  poison  as  a  cause  of  granular 
kidney,  680 

 on  hypertrophied  arterial  walls 

in  cases  of  granular  kidney,  698 

—  —  on  the  etiology  of  lardaceous 
kidney,  745 

Diet,  effect  of,  in  albuminuria,  645 

—  scanty,  in  treatment  of  acute 
Bright's  disease,  763 

—  in  choleraic  diarrhoea,  171 

—  during  cholera  epidemic,  178 

—  for  dyspeptics,  591 

—  for  excess  of  fat,  589 

—  see  Milk  Diet 

Digitalis,  convallaria  and  caffeine  sub- 
stitutes for,  as  cardiac  tonics  and 
diuretics,  513 

—  in  heart  disease,  use  and  caution, 
513 

—  large  doses  of,  dangerous  in  de- 
lirium tremens,  195 

Diphtheria  and  Croup  a  Lecture  on 
the  Relation  between,  chap,  xx., 
355 

— on  Certain  Points  Relating  to  the 
Etiology,  Pathology  and  Treat- 
ment of,  chap,  xxi.,  368 

—  albuminuria  in,  381,  673 

—  blood- thickening  in  laryngeal,  43 

—  cutaneous,  378 

—  inoculation  of  mother's  nipple  by 
infant,  370 
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Diphtheria,  laryngeal,  identical  with 
membranous  croup,  355,  382 

—  and  laryngitis,  indications  for 
tracheotomy  in  cases  of,  384,  393 

—  nasal,  371 

Diphtheritic  exudation,  effect  of,  on 
voice,  388 

Diuretics  in  treatment  of  Bright's  dis- 
ease, caution,  766 

—  uncertainty  of  operation,  775 

—  milk  diet  an  assistance  to  opera- 
tion of,  775 

—  in  cardiac  dropsy,  formula  for, 
514 

Doyere  on  the  composition  of  the  re- 
spired air  in  cholera,  126 

Dreams  and  spectral  visions  in  deliri  um 
tremens,  183 

—  frightful,  200,  &c,  210,  &c. 
Dropsy,  acute  general,  without  albu- 
minuria, cases,  669 

 renal,  655 

—  renal,  physical  explanation  of,  38 

—  not  a  prominent  symptom  in  small 
granular  kidney,  681,  703 

—  treatment  of,  from  kidney  disease, 
774 

 from  heart  disease,  514 

— hydragogues,  action  of,  in  removing, 
40 

—  gangrene  from,  728 
Drunkenness  and  renal  coma,  dia- 
gnosis between,  299 

—  case  of  temporary  albuminuria 
from,  299 

Duffin,  Dr.  A.  B.,  on  albuminous  ex- 
pectoration after  thoracentesis  for 
pleurisy,  429 

Duffin,  Mr.,  on  the  successful  treat- 
ment of  cholera  by  castor  oil,  157 

Durham,  Mr.,  on  misplacement  and 
mobility  of  the  kidney,  814  note 

Dysentery,  milk  diet  for,  784 

Dyspepsia  a  cause  of  albuminuria,  ex- 
planation, 673 

—  —  —  and  consequence  of  renal 
disease,  680,  702 

—  in  Bright's  disease,  treatment,  781 
 emphysematous  patients,  453, 

455 

—  muscular,  590,  592 

—  saccharine,  typical  case  of,  809 
Dyspeptic  disorders  consequent  on 

overwork,  213 
Dyspeptics,  diet  for,  591 
Dysphagia,  hysterical,  275 
Dysphonia  from  overwork  of  larynx, 

390 
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Dyspnoea  from  anaemia,  treatment,  779 

—  of  bronchitis,  cupping  or  leeches 
for,  435 

—  of  cholera  collapse,  152 

—  and  collapse  from  clot  in  heart  and 
pulmonary  artery,  cases,  121,  122, 
123,  544,  546,  548,  549,  550,  554 

—  nervous,  in  reading  aloud,  286 
 nocturnal,  from  chronic  Bright's 

disease,  711 

—  paroxysmal  in  advanced  Bright's 
disease,  causes  and  treatment,  779 

—  uraeniic,  inhalation  of  nitrite  of 
amyl  in,  780 

Eating  and  drinking,  excessive,  a 
cause  of  albuminuria,  673 

 and  consequent  dyspepsia 

followed  by  Bright's  disease,  719 
Ecchymosis  in  cholera  explained,  116 
Eczematous  rash  from  glycosuria,  809 
Effusion  into  the  Peritoneum,  Lec- 
ture on  Cases  of,  analogous  to  Cases 
of  Latent  Pleurisy,  chap,  xli., 
606 

Egyptian  or  Syriac  ulcer,  diphtheria 

so-called,  356 
Electricity,  effect  of,  on  laryngeal 

nerves,  407,  410  note 

 vaso-motor  nerves,  18 

Elephantiasis,  case  of  fictitious,  in 

hysterical  patient,  281 
Emaciation,  extreme,  from  hysteria, 

274,  285 

Embolism  and  Thrombosis,  Cases, 
with  Comments,  chap,  xxxvii.,  541 

—  in  right  brachial  artery,  then  in 
arteries  of  both  legs,  case,  552 

 minute  blood-vessels  of  kidney, 

causing  albuminuria  and  haematuria, 
751 

—  cerebral,  in  chronic  Bright's  dis- 
ease, 710 

—  with  pulmonary  apoplexy,  case,  544 

 convulsions,  543 

 haemoptysis,  with  clot  in 

right  side  of  heart,  549 
 transient,  puerperal,  fol- 
lowed by  phlegmasia  dolens,  case, 
553 

—  Virchow  on,  556 

—  and  see  a  Lecture  on  the  Morbid 
Anatomy  and  Pathology  of  Acute 
Endocarditis,  chap,  xxxiii.,  486 

Emetics  in  cholera,  87,  102,  167 
Emphysema,  Vesicular,  of  the  Lungs, 
lecture  on,  ohap.  xxix.,  438 
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Emphysema,  vesicular,  of  the  lungs, 
anatomical  characters,  438 

—  causes  of,  445 

 effect  of,  on  bronchial 

vessels,  52,  450 

 doubling  of  the  first 

sound  of  the  heart  in,  527,  533 

 caused  by  valvular  dis- 
ease of  the  heart,  446 

 in  unobstructed  lung 

by  foreign  body  in  bronchus,  346 

 connection  with  haemo- 
ptysis, 458 

 after  spasmodic  asthma, 

448 

 relation  to  bronchitis, 

450 

—  interlobular,  438 

—  senile,  445 

Emphysematous  patients  rarely  be- 
come tuberculous,  452 
Endocarditis,  Lecture  on  the  Morbid 
Anatomy  and  Pathology  of  Acute, 
chap,  xxxiii.,  486 
Endosmosis  and  exosmosis  through 

animal  membranes,  37 
Enemata,  nutritive,  in  diphtheria,  384 

 perforating  ulcer  of  stomach,  601 

Enteric  fever.    See  Typhoid 
Epidemic  cholera.    See  Cholera 
 compared  with  epidemic  small- 
pox, 95 

Epilepsy,  on  the  Pathology  and 
Treatment  of,  chap,  ix.,  236 

—  causes  of,  216 

—  caused  by  mental  shock,  201 
 terror;  sudden  grief;  exces 

sive  mental  strain ;  continuous  grief 
217 

 sometimes  by  witnessing  epi- 
leptic attacks,  208 

—  phenomena  of  first  stage  of,  pro- 
duced by  inhaling  nitrous  oxide,  33 

—  warnings  before,  217 

—  and  epileptiform  hysteria,  mode  of 
distinguishing,  268 

—  idiopathic,  247 

—  pulmonary,  cholera  collapse  a  form 
of,  246 

—  senile,  308 

Epileptic  coma,  60,  290,  292,  298 
 use  of  bleeding  in,  60 

—  convulsions,  appearance  of  patient 
and  its  explanation,  242 

 and  rigors,  analogy  between, 

256 

 see  Convulsions 

—  cry,  243 
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Epileptic  cry,  accounted  for,  406 
 and  convulsion  allied  to  crow- 
ing inspiration  of  children,  399 
Epileptiform    seizure    from  blood 
poisoning  followed  by  pneumonia, 
case,  418 

 from  foreign  body  under  cicatrix 

of  wound,  332 

—  convulsions.  The  proximate  cause 
is  sudden  and  extreme  anaemia  of 
the  brain,  242 

 from  homoeopathic  preparation 

of  camphor,  cases,  311,  315,  319,  322 

 chronic  Bright's  disease,  709 

 poisonous  food,  case,  132 

 foreign  body  lodged  in  the 

trachea,  349 
Epistaxis  resulting  from  habitual  ex- 
cess of  alcohol  and  deficiency  of 
nutritive  food,  459 

—  in  chronic  Bright's  disease,  707 
Epithelial  casts  in  acute  Bright's  dis- 
ease, figure,  657 

Epithelium  in  tubules  of  kidney,  628 
Erichsen,  experiments  on  apncea,  25 
Erysipelas  sometimes  a  cause  of  albu- 
minuria, 673 

—  granular  casts  with  albumen  in 
urine  occurring  in,  713 

Esbach's  quantitative  method  of  esti- 
mating albumen,  646 

Exchaquet,  Dr.,  and  M.  Potain  on  the 
cardiac  bruit  de  galop,  537 

Eye,  anxious  expression  of,  from 
mental  worry,  211 

—  local  bleeding  for  inflammation  of, 
61 

—  effect  on,  of  overworked  brain,  212 

—  loss  of  sight  in  hysterical  patients, 
273 

—  examination  of,  important  in  nume- 
rous diseases,  3,  5 

Eyes,  extreme  dilatation  of  pupil  at 
commencement  of  epileptic  seizure, 
250 

—  sunk  in  cholera  collapse,  115 


Face,  expression  of,  in  invasion  stage 
of  cholera,  98 

—  observation  of,  in  diagnosis  of 
disease,  8 

Fagge,  Dr.,  his  objection  to  the 
author's  theory  of  choleraic  col- 
lapse answered,  182 

Faintness  caused  by  hot  bath,  ex- 
planation, 64,  67 

—  and  giddiness  from  poisoning  by 
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homoeopathic  preparation  of  cam- 
phor, 317,  318 
Faintness,  nervous,  instance  of  ,287  nute 
Fat,  backache  from  excessive,  589 

—  diet  for  excess  of,  589 

—  excess  of,  connected  with  vesicular 
emphysema  of  the  lungs,  446 

Fatty  degeneration  of  the  kidney,  721, 
733 

 heart  in  delirium  tremens, 

187 

—  tube-casts,  659,  722,  723 
Feeding,  importance  of,  in  delirium 

tremens,  193 

—  by  rectum  in  diphtheria,  384 
 perforating  ulcer  of  sto- 
mach, 601 

Fehling's  solution,  793 

Feigned  diseases  of  hysterical  patients, 
276.    See  Hysteria 

Fergusson,  Sir  William,  a  great  sur- 
geon, 7 

Ferris,  Dr.,  successfal  treatment  of 
diarrhoea  by  evacuants,  102 

Fever,  backache  at  commencement  of, 
598 

—  consecutive  to  cholera  collapse, 
treatment  of,  176 

 partly  a  result  of  tissue 

poisoning,  41 

—  typhus  or  enteric,  urasmic  stupor 
may  be  mistaken  for,  712 

—  typhoid  diarrhoea,  treatment  of,  619 
Fibrine,  explanation  of  the  thick  layers 

of,  in  cases  of  pleurisy  and  peri- 
carditis, 427 

—  see  Theombosis  and  Embolism 
Fibrinous  deposits  on  cardiac  valves 

(chap,  xxxiii.)  Lecture  on  the 
Morbid  Anatomy  and  Pathology  of 
Acute  Endocaeditis,  486 

 Dr.  Kirkes  on,  558 

Fistula,  artificial  gastric,  in  hysteric 

patient,  case,  281 
'  Floating  kidney.'    See  Kidney,  Mov- 
able 

Foetus,  infection  of,  by  cholera,  104 
 small-pox,  106 

—  arsenic  found  in  the  tissues  of,  135 
Foetal  circulation,  its  temporary  con- 
tinuance in  certain  young  animals, 
32 

—  acute  desquamative  nephritis  from 
blood  poisoning  by  dead,  756 

Fomentations,  action  of  hot,  64,  68 
Food,  caution  necessary  in  times  of 
epidemic  cholera,  178 

—  effect  of  poisonous,  130 
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Food  not  to  be  administered  in  cholera 
collapse,  175 

—  after  reaction  from  cholera  col- 
lapse, 175 

—  a  vehicle  of  cholera  infection,  89 
Foreign  Bodies  in  the  Throat  and 

Air-passages,  chap,  xix.,  335 

—  body,  irritation  of,  causing  bron- 
chial haemoptysis,  459 

 under  cicatrix  of  wound,  nervous 

disorder  from,  case  1,  331 ;  case  2, 
332 

French,  Mr.,  his  reasons  for  believing 
that  the  choleraic  discharges  are 
salutary,  76 

Friction  sounds  of  heart.  See  Heart, 
Sounds  of 

Gairdner,  Dr.,  on  the  auriculo-systolic 

murmur,  500 
Gall-bladder,  distended,  mistaken  for 

misplaced  kidney,  820 
Gall-stones,  the  passing  of,  a  cause  of 

rigors,  256 
Galvanism  in  nervous  aphonia,  274, 

285,  398 

Galvano-puneture  for  internal  aneu- 
rysm, 586 

Garrod,  Sir  Alfred,  on  the  physical 
and  chemical  characters  of  the  blood 
in  cholera,  140 

—  on  lead-posioning  as  a  cause  of 
gout,  680 

Gastric  ulcer  causing  backache,  596 
Giddiness  during  coughing  explained, 
293 

— .  from  a  small  dose  of  homoeopathic 
camphor,  317,  318 

—  with  softening  of  the  brain,  308 
Glands  of  the  abdomen,  pains  in  back 

caused  by  cancerous,  594 
Globus  hystericus,  269,  283 
Glomerulo-nephritis,  665 
Glosso -laryngeal  paralysis,  388 
Glucose.    See  Sugar 
Glycosuria  from  worry  and  overwork 

of  brain,  214 

—  not  to  be  confounded  with  diabetes, 
808 

Goodeve,  Dr.,  on  the  two  factors  re- 
quired for  the  origin  and  spread  of 
cholera,  94 

—  on  the  post-mortem  appearances  in 
cholera,  111 

Gout  and  Bright's  disease  from  lead- 
poisoning,  680 
Gouty  kidney,  679 


Gouty  thrombosis,  548 

Granular  degeneration  of  the  kidney. 

See  Bright's  Disease 
Granular  tube-casts,  684,  685,  723 
Griesinger's  description  of  post-mor- 
tem appearances  in  cholera,  113 
1  Growing  pains,'  591 
Gull,  Sir  William,  on  the  relation  of 

choleraic  discharges  to  collapse,  76 
 and  Dr.  Sutton  on  chronic 

Bright's  disease  with  contracted 

kidney,  691, 715 
Gymnastic  over-exertion  a  cause  of 

vesicular  emphysema  of  the  lungs, 

449 


Hematemesis  and  Pebforating  Ulcer 
of  the  Stomach,  clinical  lecture, 
chap,  xl.,  599 

—  feigned,  by  hysterical  patients,  277 
Hssmaturia  and  albuminuria  from 

embolic  infarctions  in  kidney,  751 

—  from  abdominal  aneurysm,  case,  581 

—  in  chronic  Bright's  disease,  a  pos- 
sible source  of  mistake,  747 

—  case  of  purpura,  with  profuse,  748 
Haemoptysis :  its  Causes,  Results,  and 

Treatment,  a  lecture  on,  chap,  xxx., 
456 

—  of  asthma,  49 

 Dr.  Hyde  Salter  on,  50  note 

—  bronchial,  in  vesicular  emphy- 
sema, 52,  452 

—  from  rupture  of  aneurysm  of 
branches  of  the  pulmonary  artery 
in  tuberculous  lung,  457 

—  with  pulmonary  apoplexy,  cases, 
544,  550 

 valvular  disease  of  heart,  508 

—  feigned  by  hysterical  patients,  277 
Haemorrhage,  cerebral,  a  cause  of 

coma,  290,  298 
 in  chronic  Bright's  disease,  707 

—  from  engorgement  of  the  portal 
vessels,  expelled  by  vomiting  or  by 
stool,  509 

—  —  various  mucous  surfaces  in 
Bright's  disease,  707,  730,  748 

 stomach,  599 

—  intestinal,  in  cholera  usually  fatal, 
175 

—  pulmonary,  a  cause  of  phthisis,  462 

—  —  and  gastric,  contrasted  symp- 
toms, 601 

—  spinal,  backache  at  onset  of,  597 

—  rapid,  as  a  cause  of  convulsions,  238 

—  and  sec  Haemoptysis 
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H2EM 

Hemorrhagic  diathesis,  case,  460 

—  spots  in  heart  from  valvular  dis- 
ease, similar  to  those  of  cholera 
collapse,  112,  497 

Hair-dyes,  lead-poisoning  by,  328 
Hale's  experiments  on  the  circulation, 
118 

Hare,  Dr.,  on  misplaced  kidney,  813 
Harley,  Dr.  George,  experiments  on 

action  of  narcotics,  297 
Harveian  oration  1882  :  a  defence  of 

Harvey  against  the  modern  Italians, 

836 

Harvey,  William,  on  distension  of  the 
right  cavities  of  the  heart  in  crimi- 
nals executed  by  hanging,  22 

—  —  his  demonstration  of  the  im- 
permeability of  the  septum  cordis, 
863 

 his  proof  that  the  veins  and  the 

arteries  do  not  inosculate,  865 

 his  demonstration  of  the  pro- 
pulsion of  the  blood  by  the  con- 
traction of  the  auricles,  867  note 

 his  observation  of  the  effect  of 

chilled  venous  blood  passing  to- 
wards the  heart,  65 

 his  dignified  treatment  of  abu- 
sive opponents,  840 

Head,  hysterical  pain  in,  272 

Headache  from  chronic  Bright's  dis- 
ease, 709 

—  hot  and  cold  applications  for  dif- 
ferent forms  of,  65 

—  and  vomiting  after  poisoning  by 
homoeopathic  camphor,  314 

Hearing,  sudden  and  transient  loss  of, 
in  chronic  Bright's  disease,  709 

Heart,  arrangement  of  muscular  fibres 
in  walls  illustrated  by  figures,  528, 
529 

—  coagula  in,  on  Thrombosis  and 
Embolism,  chap,  xxxvii.,  542 

—  disease,  dread  of,  with  palpitation 
in  nervous  disorder,  215 

—  fatty  degeneration  of,  in  delirium 
tremens,  187 

—  fibrinous  deposits  on  valves,  a  lec- 
ture on  the  Mokbid  Anatomy  and 
Pathology  of  Acute  Endocarditis, 
chap,  xxxiii.,  486 

—  hypertrophy  of  the,  in  kidney  dis- 
ease, 704,  714,  729,  746 

 in  valvular  disease,  494 

—  impaired  nutrition  of,  from  di- 
minished supply  of  arterial  blood, 
495 

 venous  obstruction,  497 


HEA 

Heart,  post-mortem  appearance  of 
cavities  in  apnoea  (asphyxia),  22 

 in  cholera  collapse, 

108,  111,  112,  113 

—  Sibson's  theory  of  asynchronous 
ventricular  contraction  of,  526 

—  sounds  of,  Clinical  Lecture  on 
Triple  Pericardial  Friction  Sound 

AND  ON  BeDUPLICATION  OF  THE  FlRST 

Sound  of  the  Heart,  chap,  xxxvi., 
521 

 cessation   of  friction  after 

acute  pericarditis  explained,  525 

 murmurs,  bellows,  without 

organic  disease,  505 

 from  aortic  valve  disease, 

498 

 from  mitral  disease,  500 

 rarity  of  double  mitral, 

502 

 of ,  at  pulmonary  orifice, 

503 

 tricuspid,  503 

 absent  in  some  cases  of 

valvular. disease,  504 

—  Valvular  Disease  of  the,  Lecture 
L,  Anatomical  Besults,  Physical 
Signs,  &c,  493  ;  Lecture  II.,  Gene- 
ral and  Functional  Symptoms,  Pro- 
gnosis and  Treatment,  chap,  xxxiv., 
507 

 a  Clinical  Lecture  on 

the  Diagnosis  of  Coexisting  Aortic 
and  Mitral  Incompetence,  chap, 
xxxv.,  516 

 a  cause  of  albuminuria 

and  hsematuria,  749 

 bronohial  haemoptysis, 

457 

 emphysema  of  lungs,  446 

 from  rheumatic  fever,  507 

—  valve,  rupture  of  tendinous  cord  of 
mitral,  487  ;  case,  504 

 tricuspid,     incompetence  of, 

caused  by  aneurysm  of  aorta ;  case, 
575 

 obstruction,  503 

 regurgitation,  51,  503 

 orifice,    htemoptysis  from 

dilatation  of  the,  51,  457 
 ulceration  of,  from  rheumatic 

inflammation,  487 

—  see  Aneurysm,  Circulation,  Pulse, 
&c. 

Heat,  animal,  its  relation  to  the  state 
of  the  spinal  cord,  264 

—  of  body  increasing  after  death  from 
cholera,  181 
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HEA 

Heat  and  cold,  action  of,  in  treatment 
of  disease  (and  see  Hot),  56 

Heidenhain's  experiments  on  function 
of  kidneys,  633 

Hemiplegia  from  plug  in  cerebral 
artery,  509,  556 

—  cerebral  and  spinal,  contrasted  with 
hysterical,  272 

—  sudden,  from  embolism,  556 

—  and  convulsions,  caused  by  poison- 
ing with  homoeopathic  camphor, 
311 

Henle's  demonstration  of  the  muscular 

elements  in  the  middle  coat  of  the 

arteries,  14 
Hiccup,  hysterical,  275 
hoabseness   and  aphonia,   on  the 

Chief  Causes  of,  with  Hints  on 

Treatment,  chap,  xxii.,  386 
Homoeopathic  concentrated  solution  of 

camphor.    See  Camphor 
Horsley,  Mr.,  and  Dr.  Semon,  on  the 

phonatory  centres  in  the  cortex,  406 

note 

 on  an  apparently  differential 

action  of  ether  upon  the  laryngeal 
muscles,  410  note 
Hospitals,  special,  objections  to,  6 
Hot-air  bath  for  muscular  rheumatism, 
593 

—  baths,  apparently  contrary  effects 
of,  64,  67,  68 

 in  catarrh  and  bronchitis,  431 

 objectionable  in  cholera  col- 
lapse, 173 
 use  of,  in  Bright's  disease,  766 

—  fomentations  in  treatment  for 
Bright's  disease,  770 

—  venous  injections  in  cholera  col- 
lapse, 64,  88 

 explanation  of 

effects  of,  128 
 indications  for 

their  employment,  176 
 and  venesection,  their  action 

in  cholera  collapse  compared,  130 
 explanation  of  rigors  follow- 
ing, 88,  259  '' 
Hydatids,    Peritonitis   excited  by 

Escape  from  the  Liver  of,  fatal 

case,  chap,  xliii.,  615 
Hydragogues,  action  of  a,  in  removing 

dropsy,  40 

—  counteract  tendency  to  urcemic 
poisoning,  41 

Hydrromia,  dropsy  a  result  of,  38,  663, 
728 

Hydronephrosis,  82fc 


INS 

HypersBsthesia  unilateral  with  in- 
somnia from  overwork,  removed  by 
a  small  dose  of  chloral,  case,  206 

Hypertrophy  of  the  left  ventricle  of 
the  heart  in  the  advanced  stages  of 
chronic  Bright's  disease,  694,  705 

Hypertrophy  of  the  walls  of  small 
arteries  of  various  tissues  in  Bright's 
disease,  694,  705 

Hypnotics,  most  useful  in  nervous 
disorders,  cases,  226 

—  and  see  Chloral,  Insomnia,  Sleep, 
&c. 

Hysteria,  a  lecture  on,  chap,  xi.,  266 
Hysterical  aphonia,  389 

—  simulation  of  htemoptysis,  277,  460 

—  laryngismus,  case,  397 


Ice,  risk  of  applying  in  pericarditis, 
66 

—  a  means  of  arresting  htemorrhage, 
464 

Incision  for  dropsy.    See  Dropsy 

Indigestion.    See  Dyspepsia 

Indolence,  habitual,  productive  of 
mental  distress,  207 

Infant,  inoculation  of  nursing  mother 
with  diphtheria  by,  370 

Infantile  coma  from  insufficient 
nourishment,  290,  292 

Infarctions  in  kidney  from  valvular 
disease  of  heart,  751 

Infection,  cholera.  See  Cholera  Epi- 
demic 

—  auto-,  in  diphtheria,  379 

—  secondary  blood-,  in  diphtheria, 
381 

Inflammation  of  artery  resulting  in 
thrombosis,  542 

—  blood-letting  in,  61 

—  internal,  use  of  local  remedies,  69 

—  of  serous  membranes  in  chronic 
Bright's  disease,  706,  729 

Inflammatory  congestion  of  pulmo- 
nary and  bronchial  vessels  a  source 
of  hemorrhage,  458 

Injections,  venous,  effect  of  various,  on 
circulation,  118,  119,  123,  137.  &c. 

—  venous.    See  Hot,  Venous,  &c. 
Inman,  Dr.,  on  myalgia,  271 
Insomnia  from  overwork,  &c,  210 
 cases  and  treatment,  225 

—  in  chronic  Bright's  disease,  treat- 
ment, 781 

—  in  delirium  tremens,  183 

—  with  hypernosthesia,  removed  by 
small  doses  of  chloral,  206 
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Insomnia.  See  Sleep  and  Sleepless- 
ness 

Insurance  of  life  often  unduly  affected 
by  history  of  past  blood-spitting, 
456 

 by     variation  of 

sound  in  the  two  lungs  of  a  healthy 
subjeot,  485 

Intemperance,  temporary  use  of  opium 
as  an  assistance  against,  232 

Intoxication,  the  delirium  of,  com- 
pared with  delirium  tremens,  190 

Irritants,  the  action  of,  in  treatment 
of  disease,  56 

Ischuria,  hysterical,  279 


Jackson,  Db.  Hughlings,  his  studies  of 

epilepsy,  236 
Jaundice    and   Ascites   caused  by 

Simple  Stbictuee  of  the  Common 

Bile  Duct,  on  a  ease  of,  chap,  xlii., 

611 

Jenner,  Sir  William,  on  diphtheria, 
355,  369 

—  on  emphysema  of  the  lungs,  439 

—  on  the  effect  of  venous  obstruc- 
tion on  the  walls  of  the  heart,  497 

Johnson,  G.  Stillingfleet,  on  the  com- 
pounds of  albumen  with  acids,  647 
note 

 his  standard  colour  solution 

for  saccharometry,  796 

 his  observations  on  the  action 

of  picrio  acid  and  potash  on  sulphur 
compounds,  802  note 

—  his  investigation  of  the  re- 
ducing agent  in  normal  urine,  805 

Joints,  hysterical  affections  of,  275 

Jones,  Dr.  Bence,  experiments  on  ab- 
sorption and  elimination  of  crystal- 
loids,  37 


Kidney,  Minute  Anatomy  and  Physio- 
logy of  the,  chap,  xl.,  sec.  i.,  625 

—  Bright's  disease,  general  characters 
of,  648 

—  acute  Bright's  disease,  general  cha- 
racters of,  655 

—  chronic  Bright's  disease,  lardaoeous 
or  waxy  kidney,  735 

 large  white  kidney,  717 

 simple  fat  kidney,  733 

 small  red  granular  kidney, 

678.    See  Bright's  Disease 

—  diseases,  supposed  symptoms  of,  in 
nervous  and  other  affections,  214 


LAB 

Kidney,  on  Movable,  chap,  xlviii.,  812 
Kidneys,  backache  from  weight  of  fat- 
abdomen  mistaken  for  pain  in  the. 
589 

—  passive  congestion  of,  the  result  of 
impeded  venous  circulation,  749 

—  embolism  in  the  minute  vessels  of, 
751 

—  atrophy  and  suppuration  from  re- 
tention of  urine,  757 

—  fibrinous  patch  in,  after  typhoid 
fever,  555 

Kirkes,  Dr.,  on  embolism,  558 
Klebs,  Dr.,  on  glomerulo-nephritis, 
666 

Koch,  Dr.,  on  the  production  of  cholera 
in  narcotised  guinea-pigs,  162 

Kussmaul  and  Tenner,  experiments, 
239,  241,  243 


Landau  on  movable  kidney,  815 
Laeyngeal  Symptoms  which  besult 
fbom  the  pbessuee  op  an  aneu- 
eysmal  ob  otheb  tumoub  upon  the 
Vagus  and  Becueeent  Neeves, 
on  the,  chap,  xxv.,  401 
Laryngismus,  hysterical,  case  of,  397 

—  stridulus,  398 

Laryngitis  and  Diphtheria,  Indica- 
tions for  Tracheotomy  in  Cases  of, 
chap,  xxiii.,  393 

—  diphtheritic  membranous,  and 
catarrhal,  distinction  between,  360 

—  stridulous,  360,  364 
Laryngoscope,  use  of,  in  diagnosis  of 

diseases  not  confined  to  the  larynx, 
4,  5 

—  in  cases  of  aneurysm  of  the  aorta 
or  other  tumour  pressing  on  the 
nerves  or  on  the  windpipe,  388, 389, 
399,  401,  563,  577 

—  in  cases  of  obstruction  by  foreign 
body,  337,  340,  341 

Laryngoscopic  examination  in  diph- 
theria, hints  on,  385 
Laeyngoscopy,    Auto  -  Labyngoscopy, 

AND     BHINOSCOPY,    SOME  PbACTICAL 

Hints  belative  to,  chap.  L,  830 
Laryngotomy  or  tracheotomy  in  cases 

of  obstruction  by  foreign  body,  350 
Larynx,    foreign    bodies    in.  See 

Throat 

—  muscles  of  the,  their  bilateral  ac- 
tion, 405 

—  nerves  of,  experiments  on,  407 

—  obstruction  in,  resulting  in  throm- 
bosis, 542 
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Larynx,  paralysis  of  muscles  of,  caused 
by  aneurysm  of  the  aorta,  388 

 bilateral,  from  aneu- 
rysm, cases,  401 

 cancerous  tu- 
mour, 388 

 unilateral,  from  pres- 
sure of  tumour,  389,  407 

—  reflex  excitability  of,  lost  after 
tracheotomy,  caution,  396 

—  Spasm  of  the,  Clinical  Lecture 
on,  chap,  xxiv.,  397 

 two  varieties  of,  246 

 from  irritation  of  foreign 

body,  &c,  399 
 pressure  on  vagus  or 

recurrent  nerve,  399 

 in  hysteria,  274,  398 

 chloral  in  treatment  of,  399 

—  submucous  oedema  of,  with  a  large 
white  kidney,  729 

Latham,  Dr.  P.  M.,  on  the  contra- 
dictory verdicts  of  knowledge  and 
ignorance,  10 

—  on  the  importance  of  an  inquiry 
into  the  entire  history  of  a  patient, 
209 

Latta,  Dr.,  on  the  treatment  of  cholera 
by  hot  saline  injections  into  the 
veins,  88 

Lavies,  Dr.,  on  the  treatment  of 
cholera,  103 

Laycock,  Dr.,  on  delirium  tremens,  191 

Lead  Poisoning  frpm  Various  Causes, 
chap,  xvii.,  327 

 a  cause  of  gout,  680 

 granular  degeneration 

of  the  kidneys,  680 

Lee,  Mr.  H.,  on  diarrhoea  from  the  in- 
jection of  putrid  matters  into  the 
blood,  96 

 case  of  a  bleeding  ulcer  in 

a  hysterical  girl,  280 

'Leg,  dentist's,'  its  etiology  and  patho- 
logy, 301 

Leucocyte  casts  in  Bright's  disease, 
666 

Lister,  Sir  Joseph,  on  the  structure 
and  function  of  the  arterioles,  17 

—  on  the  filtering  action  of  constricted 
arterioles,  144 

—  on  relaxation  of  constricted  arte- 
rioles by  a  stream  of  hot  water,  129 

—  on  the  coagulation  of  the  blood, 
489 

Lithium,  rapid  absorption  and  excre- 
tion of  salts  of,  37 
Lithotrity,  milk  diet  after,  791 


MAC 

Liver,  circulation  of,  compared  with 
that  of  lung  and  kidney,  53 

—  in  front  of  abdominal  aneurysm, 
two  cases,  584 

—  disease  of,  with  contracted  kidney, 
711 

—  enlargement  and  induration  of,  from 
valvular  disease  of  the  heart,  509 

—  lungs,  and  kidneys,  their  physio- 
logical correlation,  126 

Lumbago,  sudden,  591 

Lung,  albuminuria  caused  by  obstruc- 
tion, consolidation,  and  emphysema 
of,  750 

—  blood-vessels  of,  46 

—  cancer  of,  458 

and  see  Circulation,  Pulmonary 

—  emphysema  of.  See  Emphysema, 
Vesicular 

—  condition  of  sound,  in  one-sided 
pneumonia  or  pleurisy,  52 

—  flattening  in  subclavicular  region 
from  disease  at  apex  of,  484 

—  foreign  body  in  air -passage  a  cause 
of  disease  in,  after  expulsion,  347 

—  inflammation  of.    See  Pneumonia 

—  liver,  and  kidneys,  their  physiolo- 
gical correlation,  126 

Lungs,  post-mortem  appearances  after 
cholera  collapse,  108,  112,  113 

 acute  apnoea,  22 

 prolonged  partial  apncea, 

50 

—  sounds  of,  distinctive  signs  of  con- 
solidation of  an  entire  lung,  and  of 
copious  pleuritic  effusion,  424 

 on  Certain  Differences  in 

the  Physical  Signs  below  the 
Clavicles  on  the  Two  Sides  of  the 
Chest  in  Healthy  Subjects,  chap, 
xxii.,  480 

—  see  Apncea ;  Bronchitis ;  Dyspnoea ; 
Embolism,  Pulmonary  ;  Heemo- 
ptysis,  &c. 


MacCormac,  Sir  William,  successful 

cases  of    abdominal    section  for 

ruptured  bladder,  140 
Mackenzie,  Dr.  H.  W.,  on  phlegmasia 

dolens,  553 
Mackenzie,  Dr.  Morell,  his  laryngeal 

galvaniser,  389 
—  his  reference  to  bilateral  palsy  of 

the  larynx,  416  note 
Mackintosh,  Dr.,  on  the  treatment  of 

cholera  by  hot  saline  injections  into 

the  veins,  88,  129 
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Macnamara,  Mr.  C,  on  the  infecting 
influence  of  water  contaminated  by 
choleraic  discharges,  91 

—  on  the  secretion  of  milk  during 
collapse,  128  note 

—  on  venesection  in  cholera,  85 
Majendie,  on  the  relation  between 

choleraic  collapse  and  the  evacua- 
tions, 76 

—  his  explanation  of  the  continued 
secretion  of  milk  during  collapse, 
128 

—  his  proof  that  absorption  is  not 
entirely  arrested  during  collapse, 
166 

Malarious  fever,  tropical,  followed  by 
large  white  kidney,  719 

—  poison,  a  cause  of  albuminuria, 
673 

Malpighian  bodies,  structure  of,  627  ; 
and  see  Kidney  and  Bright's  Disease 

Mania,  acute,  case  of  cure  by  wet 
packing,  234 

Martin,  Sir  Eanald,  case  of  rapid  re- 
covery from  collapse  by  copious 
venesection,  84 

Martyn,  Dr.:  two  cases  resembling 
cholera  from  a  mechanical  arrest 
of  the  pulmonary  circulation,  122 

Massey,  Dr.,  on  the  state  of  the  heart's 
cavities  after  execution  by  hanging, 
23 

M'Cloy  and  Robertson  on  the  treat- 
ment of  choleraic  diarrhoea,  150 

—  on  the  treatment  of  choleraic  col- 
lapse, 153 

Meade,  R.  H.,  on  latent  peritonitis, 
609 

Measles,  sometimes  a  cause  of  acute 
albuminuria,  673 

— ■  with  diphtheria,  363 

Medical  observation,  important  field 
for,  in  the  habits,  necessities,  mis- 
fortunes, and  vices  of  men  in  society, 
209  ■ 

Medical  Work  and  Medical  Duty  : 
Introductory  Address,  chap,  i.,  1 

Membranes,  dead  and  living,  differ- 
ence between,  38 

—  phenomena  of  passage  through,  37 

—  inflammation  of  serous,  associated 
with  large  white  kidney,  729 

Men,  hysteria  in,  cases,  270,  282,  283 

Meningitis,  pain  in  back  from  spinal, 
symptoms,  597 

Menorrhagia  in  chronic  Bright's  dis- 
ease, 707 

Mental,  the  term,  how  used,  199 


MUE 

Mental  distress  from  habitual  indo- 
lence, 207 

—  emotion,  diabetes  traceable  to,  681 

—  anxiety,  relation  between  kidney 
disease  and,  681 

 Dr.  Clifford  Allbutt  on,  681 

—  shock,  tfcc.,  nervous  diseases  arising 
from,  198,  209 

—  trouble  as  a  cause  of  disease,  8 
Micturition,    frequent,    from  acute 

cystitis,  761 

Milk,  mother's,  cases  in  which  poison- 
ous to  child,  757 

Milk,  secretion  of,  during  cholera  col- 
lapse, 127 

Milk  diet,  Clinical  Lecture  on  the 
Curative  Influence  of  an  Exclu- 
sive, in  some  Cases  of  Inflammation 
of  the  Bladder,  chap,  xlvi.,  784 

 Bright's  disease,  /64 

 after  lithotrity,  791 

 in  typhoid  fever,  021 

Mincing  machines,  casesof  lead-poison- 
ing from  use  of,  329 

Mind,  term,  how  used,  199 

Mitchell,  Dr.  Weir,  on  fat  and  blood, 
and  how  to  make  them,  285 

—  and  Dr.  Morehouse,  on  the  laryn- 
geal nerves  of  the  turtle,  416 

Mitral  valve  disease,  500 

 rupture  of  tendinous  cord,  case 

of,  504 

Moore's  test  for  sugar,  792 

Moral  influence,  exercise  of,  after  de- 
lirium tremens,  196 

Morris,  Mr.  H.,  on  floating  kidney,  315 
note 

'  Mottled  fat  kidney,'  735 
Movements  of  body  after  death  from 

cholera,  181 
Moxon,  Dr.,  case  of  unilateral  Bright's 

disease,  651 

—  and  Wilks  on  the  mici'oscopic 
characters  of  granular  kidney,  691 

Mucin  not  coagulated  by  picric  acid, 
643 

Mucous  surfaces,  haemorrhage  from,  in 
chronic  Bright's  disease,  707,  730 

Murcbison,  Dr.,  on  the  resemblance 
between  cholera  and  enteric  fever  as 
regards  the  mode  of  communication, 
92 

—  cases  of  collapse  from  poisonous 
food,  130 

—  case  of  gastric  fistula  in  a  hysterical 
woman,  281 

Murmur,  significance  of  feeble  respira- 
tory, at  right  or  left  apex  of  lung,  569 
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MUR 

Murmur.    And  see  Heart,  and  Aneu- 
rysm 

Muscarine,  experiment  of  Dr.  Brunton 
with,  123 

Muscles  torn  by  their  own  contraction, 
case,  592 

Muscles,  tired,  the  commonest  cause  of 

backache,  588 
Muscular  fibre  cells  in  coat  of  arteries 

and  arterioles,  15 

 absent  in  capillaries,  21 

—  dyspepsia,  590,  592 
Myalgia.    See  Backache 
Myelitis,  597 


Narcotics  and  anaesthetics  in  treat- 
ment of  rigors  from  nervous  causes, 
261 

—  Dr.  G.  Harley  on  the  action  of,  ex- 
periments, 297 

—  Dr.  Snow  on  the  action  of,  296 

—  in  delirium,  9 

—  not  the  only  remedy  for  sleepless- 
ness, 231 

—  and  see  Opiates,  Opium,  Chloral 
Nephrectomy,  823 

'  Nephritis,  acute  desquamative,'  655 

 from  blood-poisoning  by  dead 

foetus,  757 

—  glomerulo,  665 

 Dr.  Waller's  work  on,  716 

—  interstitial,  679 

—  from  retention  of  urine,  757 

—  parenchymatous,  655 

—  pyelo-,  from  neglected  cystitis, 
762 

—  and  see  Bright's  Disease 
Nephrolithotomy,  823 
Nephroraphy,  823 
Nerve-depressor,  19 

—  disorder  affecting  liver,  681 
Nerves  of  kidney,  632 

—  Vagus  and  Kecurrent.  Laryngeal 
Symptoms  from  Pressure  on,  of 
Aneurysmal  or  other  Tumour, 
chap,  xxv.,  401 

—  vaso-constrictor,  18 

 dilator,  18 

 motor,  16 

 their  probable  action  in  pro- 
ducing epileptic  convulsions,  243 

Nervous  Apncea,  on  a  Peculiar  Form 
of,  its  Physiology  and  Treatment, 
chap,  xii.,  286 

—  aphonia,  386 

—  convulsions.  See  Epilepsy  and  Epi- 
leptiform Convulsions 
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Nervous  diseases,  encouragement  of 
patient  in  treatment  of,  214,  226 

—  Disorder,  Grave,  excited  by  a 
Foreign  Body  beneath  the  Cica- 
trix of  a  Wound,  two  cases,  chap, 
xviii.,  331 

—  Disorders,  on,  that  result  from 
Overwork  or  Mental  Shock  and 
Anxiety,  chap,  viii.,  198 

—  dyspnoea,  paroxysmal,  from  urasmia, 
711 

—  faintness,  instance  of,  287  note 

—  palpitation  in  reading  aloud,  286 

—  patients,  fears  of,  214,  219,  226 

—  system,  vaso-motor,  16 
Neuralgia  in  arm  from  pressure  of 

tumour  on  spinal  cord,  598 

—  facial,  with  palsy,  from  foreign 
body  beneath  the  skin,  411 

Newman,  Dr.,  on  nephroraphy,  823 
Nicholson,  Dr.,  J.  F.,  on  precipitation 

of  vegetable  alkaloids  by  picric  acid, 

643 

Nitric  acid,  a  test  for  albumen,  636 

Nitrite  of  amyl,  inhalation  of,  in 
uraemic  dyspnoea,  780 

Nitro-glycerine,  effect  of,  on  arterial 
tension,  780 

Nitrous  oxide  anaesthesia,  the  symp- 
toms and  their  physiology,  33 

 explanation  of  epileptiform  con- 
vulsions from  inhaling,  242 

 question  of  risk  in  use  of,  34 

Numbness  and  pricking  from  pressure 
of  tumour  on  spinal  cord,  598 

—  in  extremities,  302 

Nursing  and  feeding  versus  medicines 
in  typhoid  fever,  620 


(Edema.    See  Dropsy 

—  of  the  lung,  consequent  on  retro- 
grade bronchial  venous  engorgement, 
48,  50,  51,  52,  116,  122,  394,  395, 
450,  508.  See  Chap.  IV.,.  46,  on 
some  Besults  of  Betrograde  En- 
gorgement of  the  Blood-vessels. 

Oily  casts  and  cells  in  Bright's  dis- 
ease, figures,  659,  722,  723 

Ophthalmoscope  valuable  in  diagnosis 
of  numerous  diseases,  3,  5 

—  displays  the  throbbing  of  arteries 
from  aortic  incompetence,  499 

Opium,  cautions  and  objections  arising 
from  uncertain  action  of,  194,  228 

—  great  evil  of  habitual  use  of,  and 
other  soporifics,  199 

—  contrasted  effects  of,  in  the  collapse 


892 


INDEX 


OPI 

of  cholera,  and  in  that  from  per- 
foration of  the  stomach,  139 

Opium,  in  treatment  of  bronchitis, 
caution,  436 

 catarrh,  433 

 cholera    and  choleraic 

diarrhoea,  great  mischief  of,  82,  86, 
89,  157,  168, 

 when  useful 

after,  170 

 Koch's  experiments  on 

guinea-pigs,  162 

 hysteria,  great  care  re- 
quired, 285 

 nervous  diseases,  199,  &c. 

 typhoid  diarrhcea,  inju- 
rious results  of,  619,  &c. 

■  uraemia  often  injurious, 

sometimes  useful,  781 

Orton  on  the  absence  or  scantiness  of 
discharges  in  the  worst  cases  of 
cholera,  76 

Ovary,  pressure  of,  checks  hystero- 
epilepsy,  268,  284 

  —  sometimes  excites  hysteric 

symptoms,  271 

Over-feeding  a  cause  of  Bright's  dis- 
ease, 673,  680 

—  injurious  effect  of,  in  treatment  of 
Bright's  disease,  773 

Oveewobk,  Mental  Shock,  and 
Anxiety,  on   some   Neevous  Dis- 

OBDEBS    THAT    EESULT    FEOM,  Cases, 

chap,  viii.,  198 

—  and  anxiety,  sub -acute  renal 
disease  from,  713 

Oxidation ,  defective,  influence  of,  on  the 
formation  of  bile,  urine,  and  carbonic 
acid,  during  choleraic  collapse,  125 

 the  proximate  cause  of  coma 

and  anaesthesia,  390 


Pack,  warm,  wet,  in  treatment  of 
Bright's  disease,  766 

 catarrh,  432 

Padley,  Mr.  George,  on  the  best  posi- 
tion for  removing  a  foreign  body 
from  a  bronchus,  353 

—  on  the  influence  of  a  trace  of 
nitric  acid  in  preventing  the  coagu- 
lation of  albumen  by  heat,  639  note 

Paget,  Sir  James,  on  senile  degenera- 
tion of  the  cerebral  vessels,  304 

—  on  the  coincidence  of  granular 
degeneration  of  the  kidneys  with 
clots  in  the  pulmonary  arteries, 
706 


PAV 

Paget,  on  the  association  of  rigors 
and  convulsions  with  pyemia. 
256 

—  on  inflammation  of  the  conjunc- 
tiva excited  by  reflex  nervous  in- 
fluence, 411 

Pain  in  back.    See  Backache. 
Pains  growing,  591 

—  muscular,  from  cold  and  damp, 
treatment,  593 

  after  prolonged  inaction,  592 

Palpitation  in  nervous  disease,  215 

—  nervous,  in  reading  aloud,  286 

—  on  waking  from  disturbed  sleep. 
211 

Paracentesis  for  ascites  and  jaundice, 
case,  611 

Paralysis,  facial,  from  foreign  body 
beneath  the  skin,  411 

—  of  abductor  muscle  of  voce/1  cord, 
not  affecting  the  voice,  577 

—  of  larynx,  bilateral,  cases,  389,  401 

 unilateral,  389 

 from  pressure  of  tumour, 

407 

—  glosso-laryngeal,  hoarseness  from, 
388 

—  in  softening  of  the  brain,  308 

—  from  embolism  or  thrombosis, 
556 

Paralytic  symptoms  with  diphtheria, 

362  and  note 
Paraplegia  in  hysteric  patients,  272 

—  from  spinal  meningitis,  597 

—  —  myelitis,  597 

 tumour  on  spinal  cord,  598 

Parkes,  Dr.  Edmund,  on  the  relation 
between  the  discharges  and  cho- 
leraic collapse,  74 

—  on  the  post-mortem  appearances  in 
cholera,  108 

—  his  attempted  explanation  of  the 
appearances,  110 

—  on  the  author's  theory  of  contrac- 
tion of  the  pulmonary  arterioles, 
111  note 

—  on  venesection  during  collapse,  84 

—  his  trial  of  saline  injections  into 
the  veins,  129  note 

—  on  the  treatment  of  cholera,  158 
Parturition,  albuminuria  from  absorp- 
tion of  poisonous  matter  after,  673 

—  affected  by  misplaced  kidney,  814 

—  a  cause  of  misplaced  kidney,  817 
Passions,  animal,  their  indulgence  a' 

cause  of  nervous  disorders,  208 
Pavy,  Dr.,  his  ammonio-cupric  test  for 
glucose,  794,  810 
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Peddie,  Dr.,  on  delirium  tremens,  191 
Pemphigus,  fictitious,  in  a  hysterical 

patient,  280 
Peptones,  test  for,  642 
Perforating  duodenal  ulcer,  605 
Perforation  of  the  pleura.   See  Pleura 

—  of  stomach.  See  H^ematemesis  and 
Pebfobating  Ulceb  of  the  Stomach, 
chap,  xl.,  599 

 surgical  help  in,  603 

 symptoms  of,  contrasted  with 

choleraic  collapse,  139,  182 
Pericarditis,  friction  sound  in.  See 
Lectube  on  Tbiple  Pebicabdial 
Feiction  Sound,  and  on  Bedupli- 
cation  of  the  flbst  sound  of  the 
Heart,  chap,  xxxvi.,  521 

—  local  blood-letting  in,  61 

—  uraemic,  522 

Peritoneum,  on  Cases  of  Effusion 

INTO  THE,    ANALOGOUS    TO    CASES  OF 

Latent  Pleurisy,  chap,  xli.,  606 
Peeitonitis  excited  by  the  Escape 
of    Hydatids    fbom    the  Lives, 
chap,  xliii.,  clinical  lecture  on  a 
fatal  case,  615 

—  local  blood-letting  in,  61 

—  tubercular,  importance  of  distin- 
guishing cases  of  sub-inflammatory 
effusion  into  peritoneum  from,  609 

—  simulated  in  hysteria,  270 

Perry,  Dr.,  cases  of  cholera,  com- 
municated from  the  sick  to  the 
attendants,  93 

Pharyngitis,  membranous,  supposed 
from  local  injury,  366 

Phlegmasia  dolens  in  left  arm,  case, 
552 

 from  death  of  foetus,  756 

 complicating  phthisis,  555 

 pathology  of,  553 

 Mackenzie  on,  489,  553 

Phosphorus,  liver  and  kidneys,  fat, 

after  poisoning  by,  735 
•  Phrenitis,'  delirium  tremens  formerly 

so-called,  190 
Phthisical  perforation  of  the  pleura. 

See  Pleura 
Phthisis,  physical  signs  of,  in  an  early 

stage,  480 

—  caused  by  pulmonary  hemorrhage, 
462 

—  with  perforative  pneumothorax, 
case,  466 

—  with  phlegmasia  dolens,  555 
Physiognomy  in  diagnosis  of  disease, 

8 

Picric  acid  as  a  test  for  albumen,  639 


POI 

Picric  acid  as  a  test  for  peptones,  642 

 vegetable  alkaloids, 

643 

 and  potash  test  for  sugar,  795 

 and  see  Chap.  XL VII.,  on  the 

Vabious  Modes  of  Testing  fob 
sugab  in  the  ubine,  792 

Picro-saccharometer,  798 

Pilocarpine,  distressing  effects  of,  in 
treatment  of  Bright's  disease,  768 

'  Pins  and  needles,'  sensation  of,  302 

Plastic  bronchitis  a  cause  of  haemo- 
ptysis, 458 

Playfair,  Dr.  W.  S.,  the  systematic 
treatment  of  nerve-prostration  and 
hysteria  by,  285 

Pleuba,  a  Clinical  Lectube  on  Phthi- 
sical Pebfobation  of  the,  with 
Pneumothobax,  chap,  xxxi.,  466 

—  pressure  of  liquid  in,  resulting  in 
thrombosis,  542 

Pleueisy,  Clinical  Lectube  on  a  Case 
of,  chap,  xxvii.,  425 

—  action  of  local  bleeding  in,  61 

—  with  swelled  leg  in  the  same  side, 
555 

—  latent,  cases  of  serous  effusion 
into  peritoneum  analogous  to,  606 

—  or  pneumonia,  condition  of  sound 
lung  in  one-sided,  52 

Pleuritic  effusion,  conditions  which 
impede  absorption  of  the  liquid,  426 

—  pain  in  pneumonia,  explanation  of, 
422 

Pneumonia,  a  Clinical  Lectube  on, 
chap,  xxvi.,  418 

—  or  pleurisy,  condition  of  sound 
lung  in  one-sided,  52 

—  lobular,  from  burn,  explanation, 
555 

—  associated  with  large  white  kidney, 
729 

—  granular  casts,  with  albumen  in 
urine,  occurring  in,  713 

—  use  of  bleeding  in,  60 

—  temperature  in,  420 
Pneumothorax,  perforative,  cases.  See 

Chap.  XXXL,  466 
 with  dry  pleurisy  on  the  oppo- 
site side,  case,  477 
Pneurnogastric  nerve.  See  Vagus 
Pocket  urinary  test-case,  807 
Poison  in  blood,  resistance  by  arteries 
to  passage  of,  118,  123,  244 

 experiments    on,  by 

Hales  and  Blake,  118 
 and  see  Blood-Poisoning 

—  choleraic.  See  Cholera  and  Collapse 
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Poison,  collapse  from  irritant,  134 

—  coma  from,  290,  299 

—  convulsions  from,  caused  by  con- 
traction of  arterioles  resulting  in 
anaemia  of  the  brain,  245 

—  an  irritant  sometimes  productive  of 
narcotic  symptoms,  134 

—  mother's  milk,  in  certain  cases,  757 

—  uraemic.   See  Uremia 

Poisoning  by  Homoeopathic  Concen- 
trated Solution  of  Camphor,  cases, 
chap,  xvi.,  311 

—  by  lead.    See  Lead  Poisoning 

—  by  phosphorus,  liver  and  kidney,  fat, 
after,  735 

Poisonous  food  producing  collapse 
simulating  that  of  cholera,  130 

Polli's  experiments  on  human  blood, 
39,  42 

'  Port-wine  '  discharges  in  cholera,  147 
Posture,  effect  of,  in  albuminuria,  644 
Potain,  M.,  on  the  auricular  theory  of 

double  first  sound,  537 
Potassio-mercuric  iodide  test  untrust- 
worthy, 647 
Poultices,  action  of  hot,  64,  68 

—  mild  mustard,  in  bronchitis,  435 

—  and  see  Heat  and  Hot 

Power,  sudden  transient  loss  of,  in  arm 
or  leg,  &c,  from  Bright's  disease, 
709 

Pregnancy,  albuminuria  in,  680,  753 

 resulting  in  granular  kidney, 

680 

Presystolic  mitral  murmur,  500 

—  friction  sound,  522 
Ptomaines,  poisonous  action  of,  131 
Puerperal  embolism,  cases,  552 
Pulmonary  arterioles  contracted  in  the 

final  stage  of  apncea,  30 ;  and  in  the 
collapse  stage  of  cholera,  117 

—  circulation,  46 
 and  see  Circulation 

—  haemorrhage.    See  Haemoptysis 

—  valve  disease,  503 
Pulse,  in  cholera  collapse,  79 
 increased  by  venesection, 

115 

—  in  red  granular  kidney,  706 

—  explanation  of  the  modified,  in 
combined  aortic  and  mitral  valvular 
incompetence,  516 

—  feeble,  does  not  contra-indicate 
venesection,  59 

—  inequality  of  the  right  and  left, 
with  thoracic  aneurysm,  cases,  568, 
569 

—  in  valvular  heart  disease,  table,  498 


RES 

Pulse  during  nitrous  oxide  anaesthesia. 
33 

Pupil  of  eye  dilated  at  commencement 
of  epileptic  seizure,  250 

—  small  and  fixed  in  the  '  anxious 
eye,'  211 

Purgatives  in  cholera,  86,  157 
 and  see  Cholera  passim 

—  rules  for,  in  treatment  of  Bright's 
disease,  768 

—  formula    for,    in    treatment  of 
uraemia,  769 

—  in  treatment  of  toxaemic  rigors,  261 
Purpura  associated  with  haemoptysis, 

459 

—  case  of,  with  profuse  haematuria, 
748 

Pyaemia,  granular  casts  with  albumen 
in  urine  occurring  in,  713 

Quain,  Dr.,  on  fatty  degeneration  of 
the  heart,  726  note 


Bainey  on  the  microscopic  characters 

of  emphysema  of  the  lungs,  440 
Bayer  on  misplaced  kidney,  812 
Beading  aloud,  nervous  dyspnoea  and 

palpitation  while,  286 
Eecurrent  nerve.    See  Vagus 
Beduplication  of  cardiac  first  sound, 
526 

Begurgitation,  case  of  tricuspid,  51 

—  aortic,  signs  of,  498 

—  mitral,  signs  of,  500 

—  pulmonary,  signs  of,  503 

—  tricuspid,  signs  of,  503 

Eeid,  Dr.  John,  experiments  on  apnoea 
by,  24 

 venesection  by,  58 

 theory  of  apnoea,  28 

Benal  colic,  pain  in  loin  from  aneurysm 
may  be  mistaken  for,  584 

—  disease,  its  connection  with  dys- 
pepsia, 702 

 and  see  Bright's  Disease,  Kidney, 

&c. 

—  dropsy,  38,  655 

—  pericarditis,  triple  friction  sound 
in,  522 

Bespiration,  Circulation,  Secretion, 
and  Absorption,  Correlation  of, 
chap,  iii.,  36 

Best  essential  in  treatment  of  acute 
Bright's  disease,  763 

 for  the  larynx  in  cases  of  hoarse- 
ness, 391 
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Retinitis,  albuminuric,  708 

—  treatment  of,  782 

Eheumatic  fever,  albuminuria  caused 
by,  673 

—  —  valvular  disease  of  the  heart 
caused  by,  487,  507 

—  pericarditis,  triple  friction  sound 
in,  521 

—  subjects  liable  to  formation  of 
coagula  in  blood,  489,  542 

—  and  muscular  affections  to  be  care- 
fully distinguished  from  disease  of 
spinal  cord,  598 

Rheumatism,  muscular,  treatment,  593 
Rhinoscopy,  hints  on,  833 
Rice-water  discharges  in  cholera,  146 
Rigors,  the  Pathology  and  Treat- 
ment of,  chap,  x.,  254 

—  severe,  caused  by  pressure  on  spinal 
cord,  262 

—  following  injection  into  veins  of  hot 
saline  solutions  in  cholera,  88  note, 
259 

Roberts,  Sir  William,  case  of  acute 
renal  dropsy  without  albuminuria, 
670 

 ■ —  on  the  fermentation  test  for 

sugar,  793 
Rutherford,  Dr.,  experiments  on  apncea 

by,  26 

 the  nerves  of  the  larynx, 

407 

 on  suppressed  action  of 

the  skin,  677 


Saccharine  dyspepsia,  typical  case  of, 
809 

Saccharometer,  798 
Saint  Vitus's  dance,  223,  510 
Salter,  Dr.  Hyde,  cases  of  triple  fric- 
tion sound  and  presystolic  auricular 
friction,  521 

 on  the  haemoptysis  of  asthma, 

60  note 

Salter,  Mr.  James,  case  of  purpuric 
haematuria,  748 

—  Mr.  J.  H.,  on  diphtheria,  376,  383 
Salts  of  sodium,  effects  of  venous  in- 
jections of  solutions  of,  upon  the 
pulmonary  circulation  of  animals, 
118,  241 

Scarifier  for  anasarca,  515 
Scarlatina,  wet  packing  useful  in  case 
of  suppressed  rash  of,  432 

—  Bright's  disease  associated  with,  655 

—  risk  of  kidney  disease  from  expo- 
sure to  cold  in,  663 


SIM 

Scarlatina  without  albumen  followed 
by  dropsy,  cases,  670 

—  testing  for  albumen  important  dur- 
ing and  after,  644 

—  with  diphtheria,  363,  370 

Sciatic  pain  from  pressure  of  tumour 
on  spinal  cord,  598 

Scot  on  the  inverse  relation  between 
choleraic  discharges  and  collapse,  75 

 rare  occurrence  of  syncope  in 

cholera,  80 

 curative  influence  of  vene- 
section in  cholera,  83 

Scurvy,  haemoptysis  associated  with,  ' 
459 

Secretion  and  Absorption,  Circula- 
tion and  Respiration,  Correlation 
of,  chap,  iii.,  36 

Semon,  Dr.  Felix,  and  Mr.  Horsley,  on 
the  phonatory  centres  in  the  cortex, 
406  note 

 on  an  apparently 

peripheral  and  differential  action  of 
ether  upon  the  laryngeal  muscles, 
410  note 

 case  of  bilateral  palsy  of 

abductors  of  vocal  cords,  413  note 

 cases  of  '  double  stenosis  '  of 

air-passages,  414  note 

Senile  Degeneration  of  the  Blood- 
vessels of  the  Brain,  its  Asso- 
ciation with  Cerebral  Softening 
and  Mental  Decay,  chap,  xv.,  304 

—  emphysema  of  lungs,  445 
Septicaemia  sometimes   a  cause  of 

albuminuria,  673 
Serous  membranes,  inflammation  of, 

in  chronio  Bright's  disease,  granular 

kidney,  706 
Sewer  poison  a  cause  of  albuminuria, 

673 

Shakspeare  on  the  causes  and  cure  of 

mental  disorders,  9 
Shampooing  in  muscular  rheumatism, 

593 

Sherwin,  Dr.,  on  reduction  of  Fehling's 
solution  by  chloral  hydrate,  807 

Sibson,  Dr.,  his  theory  of  reduplica- 
tion of  the  first  sound  of  the  heart, 
526 

Sight,  sudden  and  transient  loss  of,  in 
Bright's  disease,  709 

Simon,  Sir  John,  on  excremental  pol- 
lution as  the  cause  of  cholera,  92 

 on  dissecting-room  diarrhoea. 

96 

 on  infection  of  the  foetus 

by  cholera,  104 
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Simon,  Sir  John,  his  denial  of  primary 
blood-infection  in  cholera,  105 

  his  contention  that  the  state 

of  the  circulation  in  cholera  may  be 
explained  by  feebleness  of  the  right 
side  of  the  heart,  120  note 

 his  explanation  of  fibrinous 

vegetations  on  the  valves  of  the 
heart,  488 

Skin,  deleterious  results  of  suppressed 
action  of  the,  illustrated  by  experi- 
ments, 677 

—  eruptions  in  hysterical  patients,  280 

—  inaction  of,  in  advanced  Bright's 
disease,  712 

Sleep,  disturbed,  its  causes,  conse- 
quences, and  treatment.  See  Chap. 
VIII.,  On  Nervous  Disorders  from 
Overwork,  &c,  198 

 generally  occurring  before  cho- 
rea, 224 

 delirium  from  mental 

strain,  220 
 patient's  report  of,  not  always 

to  be  trusted,  212 
Sleep-walking  and  talking,  221 
Sleeplessness  from  habitual  excess  of 

alcohol,  232 

—  narcotics  not  the  only  remedy  for,  231 

—  and  see  Insomnia 

Smallpox  epidemics  compared  with 
epidemics  of  cholera,  95 

—  Sydenham's  treatment  of,  159 
Smell,  loss  of,  in  hysterical  patients, 

273 

Snow,  Dr.,  on  water  as  a  vehicle  of 
the  cholera  poison,  90 

—  —  on  the  modus  operandi  of 
anaesthetics  and  narcotics,  296 

Sodium  salicylate,  its  action  on  sugar 
tests,  807 

—  salts  of,  effect  of  injection  into  a 
vein,  119,  241 

Sommerbrodt,  Professor,  case  of  bila- 
teral palsy  of  the  larynx  from 
injury  of  one  vagus  by  iodine  in- 
jection, 404  note 

Soporifics,  evil  of  habitual  use  of,  199 

—  value  of  temporary  use  of,  in  some 
nervous  disorders,  199,  &c. 

—  and  see  Opiates,  Chloral,  &c. 
Sounds  of  heart.    See  Heart,  Sounds 

of 

Sounds  over  the  upper  part  of  the 
chest  in  healthy  subjects,  480 

Spasm,  arterial,  the  key  to  epilepsy 
and  cholera,  117,  246 

Spasm  of  larynx.    Sen  Larynx 
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Spasmodic  asthma  and  cholera  com- 
pared, 48 
Special  hospitals,  objections  to,  6 
Specialism,  its  raison  d'Ure,  3-5 

—  safe  only  when  founded  on  thorough 
general  knowledge,  3 

Speech,  temporary  loss  of,  in  chronic 
Bright's  disease,  710 

Spinal  cord,  antenna  of,  the  proximate 
cause  of  rigors,  257 

 backache  from  disease  of  the, 

less  severe  than  that  from  menin- 
gitis, 597 

 constant  rigors  and  coldness 

from  pressure  on,  262 

 disease  of,  to  be  carefully  dis- 
tinguished from  muscular  and  rheu- 
matic affections,  598 

—  hemorrhage,  backache  at  com- 
mencement of,  597 

—  irritation  in  hysterical  patients,  271 
Spitting  of  blood  feigned  by  hysterical 

patients,  277 

 see  Haemoptysis 

Spleen,  enlargement  and  induration  of, 

in  valvular  disease  of  the  heart,  509 
Squint,  temporary,  with  diphtheria, 

363  note 
Stenosis,  aortic,  signs  of,  498 

—  mitral,  signs  of,  500 

—  pulmonary,  signs  of,  503 

—  tricuspid,  signs  of,  503 

Stewart,  Dr.  Grainger,  on  hypertrophy 
of  the  heart  with  large  white  kid- 
ney, 729 

—  on  the  clinical  history  of  larda- 
ceous  kidney,  738-745 

Stimulants  in  cholera,  82-86, 169, 172 
Stomach,  Perforating  Ulcer  of  the, 
and  H^ematemesis,  chap,  xl.,  599 

—  perforation  of,  symptoms  super- 
ficially resembling  those  of  cholera 
collapse,  139,  182 

Stopcock  action  of  small  arteries,  19 
Stricture,  Simple,  of  the  Common 
Bile  Duct  causing  Jaundice  and 
Ascites,  chap,  xlii.,  case,  611 
Styrap,  Dr.  J.,  his  code  of  medical 
ethics,  10  note 

—  his  treatment  of  catarrh,  433 
Suffocation,  phenomena  of,  22 

—  from  pressure  of  aneurysm  or 
trachea,  case,  figure,  563 

Sugar  in  the  Urine,  on  the  various 
Modes  of  Testing  for,  chap, 
xlvii.,  792 

Suicide,  tendency  to,  in  delirium 
tremens,  187,  192 
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Suicide,  tendency  to,  in  nervous  state 
from  mental  strain,  221 

Suppuration  a  cause  of  lardaceous 
degeneration  of  the  kidney,  745 

Sutton,  Dr.,  on  the  post-mortem  appear- 
ances in  cholera,  112 

—  on  rapid  reaction  from  collapse,  81 

—  on  the  relation  of  choleraio  dis- 
charges to  collapse,  78 

—  and  Sir  William  Gull,  their  hyalin- 
fibroid  theory,  715 

Sydenham's  treatment  of  small-pox, 
159 

Syncope,  unconsciousness  of,  292 

—  in  cholera  rare,  80 

 collapse  not  produced  by  bleed- 
ing, 84 

—  and  epilepsy  compared,  249 

—  sudden  death  by,  an  occasional  re- 
sult of  aortic  regurgitation,  512 

Syphilitic  symptoms  in  Bright's  dis- 
ease, treatment  of,  779 

—  ulceration,  effect  on  voice  of,  387 
Syriac  ulcer,  diphtheria  so  called,  356 
Systemic  arterioles  contracted  in  the 

first  stage  of  apnoea,  26 
 and  hypertrophied  in  chronic 

Bright's  disease,  694 
■  not  contracted  in  cholera  col- 

lapse,  117  note 


Talipes  varus  simulated  by  hysterical 

patient,  273 
Tapping  for  ascites  and  jaundice, 

case,  611 

Tartar-emetic,  its  absorption  and 
action  on  remote  parts,  135 

—  a  cause  of  narcotism  and  collapse, 
136 

Taste,  loss  of,  in  hysterical  patients, 
273 

Taylor,  Dr.,  cases  of  poisoning  by 
noxious  mushrooms,  133 

—  cases  in  which  arsenic  and  anti- 
mony caused  narcotism,  134 

Temperature  in  cholera,  148 

—  in  pneumonia,  420 

Tennyson,  Lord,  on  an  imaginary 
knife-loving  surgeon,  7 

—  on  senile  mental  decay,  309 
Terrors  in  delirium  tremens,  184 
Testicle,  encephaloid,  cancer  of,  re- 
tained within  the  cavity  of  the  ab- 
domen, 824 

Testing  for  Sugar  in  the  Urine, 
on  the  Various  Modes  of,  chap, 
xlvii.,  792 


TUB 

Testing  for  Albumen  in  the  Urine, 
on  the  Various  Modes  of,  chap, 
xlv.,  sect,  ii.,  636 

—  —  —  —  —  —  necessary  both 
before  and  after  rest  and  food,  644, 
671,  731 

Tetanus,  case  of  traumatic,  from 
foreign  body  beneath  ciatrix  of 
wound,  331 

Thoracentesis,  indications  for,  426 

—  probable  cause  of  '  albuminous, 
expectoration '  after,  428 

Throat,  on  Foreign  Bodies  in  the 
Air-passages,  &c>,  chap,  xix.,  335 

—  clergyman's,  387 

Thrombosis  and  Embolism,  cases, 
with  comments,  chap,  xxxvii.,  541 

Thymic  asthma,  364 

Tight-lacing  a  possible  cause  of  mis- 
placed kidney,  818 

Tirard,  Dr.,  on  hydriodate  of  hyoscin 
as  a  soporific  in  Bright's  disease, 
781 

Todd,  Dr.,  on  sudden  hemiplegia  with 
white  softening,  556 

—  treatment  of  the  diarrhoea  of  ty- 
phoid fever,  619 

Tonics  in  times  of  epidemic  cholera, 
179 

Trachea,  epileptiform  fit  from  foreign 
body  lodged  in  the,  348 

—  obstruction  in,  resulting  in  throm- 
bosis, 542 

—  see  Throat 

Tracheotomy,  Indications  for,  in 
Cases  of  Laryngitis  and  Diph- 
theria, chap,  xxiv.,  393 

—  in  cases  of  aneurysm  (aortic)  affect- 
ing the  larynx,  414,  565 

 diphtheria,  380 

 obstruction  by  foreign  body, 

350 

—  if  deferred,  frustrated  by  throm- 
bosis consequent  on  prolonged  ap- 
noea, 542 

Tracheophony, 560 
Traumatic  delirium  of  habitual  drunk- 
ards, 186 
Tricuspid  valve  disease,  502 
Triple  pericardial  friction  sound,  521 
Trismus,  with  facial  neuralgia  and 
palsy,  and  recurrence  of  epilepsy 
from  foreign  body  under  cicatrix  of 
wound,  332 

—  hysterical,  treatment  of,  285 
Trommer's  test  for  sugar,  793 
Truthfulness,  its  duty  and  its  cost,  10 
Tubes,  uriniferous,  structure  of,  625 
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Tube-casts,  illustrations  of,  657,  &c. 

 blood,  657 

 epithelial,  657 

 granular,  634 

 granular  and  large  hya- 
line, 685,  723 

 leucocyte,  666 

 oily  casts  and  cells,  659, 

722 

 oily,  granular,  and  large 

hyaline,  723 
 small  and  large  hyaline, 

658 

Tumour,  pressure  of,  on  brain  a  cause 

of  coma,  290,  293 
 recurrent  nerve,  a  cause  of 

paralysis  of  the  laryngeal  muscles, 

388 

 spinal  cord,  a  cause  of 

backache,  597 

—  beneath  right  lobe  of  liver  mis- 
taken for  misplaced  kidney,  821 

—  of  ovary,  mesentery,  or  omentum 
mistaken  for  a  misplaced  kidney, 
820 

—  a  misplaced  kidney  mistaken  for  a, 
812 

—  on  vocal  cord,  a  cause  of  hoarse- 
ness, 386 

—  enormous  in  abdomen  result  of 
aneurysm,  578 

 result  of  a  retained  can- 
cerous testicle,  824 

T  wining  on  the  inverse  relation  between 
choleraic  discharges  and  collapse, 
76 

 rapid  recoveries  from  collapse, 

80 

 the  volume  and  composition  of 

the  expired  air  during  collapse,  126 
Twitchings  and  cramps  in  uraBmia, 

theory  and  treatment  of,  710,  781 
Typhoid  Fever,  a  Clinical  Lecture 
on  the  Treatment  of  the  Diar- 
rhoea of,  chap,  xliv.,  619 

 milk  diet  for  diarrhoea  of,  784 

 phlegmasia  dolens  after,  554 

Typhus  fever,  ursemic  stupor  with 
dry  tongue  and  sordes  on  teeth  may 
be  mistaken  for,  712 

—  and  typhoid,  causes  of  albuminuria, 
673 


Ulcer  of  the  Stomach,  Perforating, 
and  Htematemesis,  chap,  xl.,  599 

—  duodenal,  case,  605 

—  Egyptian  or  Syriac,  356 


URI 

Ulceration  of  larynx,  effect  on  voice  of 
syphilitic,  387 

—  of  valves  of  the  heart  from  rheu- 
matic inflammation,  487 

Uraemia,  cerebral  symptoms  caused  by, 
709 

—  haemoptysis  and  other  haemorrhages 
associated  with,  459,  707 

—  theory  of,  710 

—  and  see  Bright's  Disease  passim 
Uraamic  amaurosis,  707 

—  coma,  292,  299,  709 

—  pericarditis,  triple  friction  sound 
in,  523 

Urates  and  albumen,  how  to  be  dis- 
tinguished, 638, 641 
Urea,  its  physiological  source,  634 

—  quantity  of,  in  blood  in  various 
stages  of  cholera,  141 

Urethra,  puriform  discharge  from,  in 
acute  cystitis,  762 

—  stricture  of  the,  a  cause  of  kidney 
disease,  757 

Urinary  bladder,  rupture  of,  Sir  W. 
MacCormac's  cases,  140 

Urine,  albuminous  from  food-poison- 
ing, case,  131 

 in  reaction   stage  of  cholera, 

149 

 see  Testing 

—  characters  of,  in  chronic  Bright's 
disease  with  red  granular  kidney, 
683 

 in  various  stages  of  large 

white  kidney,  719 

 lardaceous  kidney,  738 

 in   acute  Bright's  disease, 

figures,  657 
 physical,  normal,  635 

—  constituents  of,  their  source,  634 

—  examination  of,  necessary  in  deli- 
rium tremens,  189 

 both  before  and  after  food 

and  exercise,  644,  677,  731 

 sediments,  sources  of  mistake 

in,  654 

—  retention  of,  atrophy  and  suppura- 
tive inflammation  of  kidney  from, 
757 

 and  suppression  of,  feigned  by 

hysterical  patients,  278 

—  secretion  of,  after  copious  watery 
diarrhoea,  restored  by  supply  of 
water,  41 

 how  to  be  promoted  in  cases 

of  acute  Bright's  disease,  766 

 in  quantities  after  incision  for 

dropsy  explained,  778 


INDEX 


800 


UKI 

Urine,  secretion  of,  in  convalescence 
from  acute  Bright's  disease  ex- 
plained, 664 

—  sugar  in.    See  Testing 

—  suppression  of,  in  perforation  of  the 
stomach,  182 

—  tube-casts  in,  their  source  and 
value  in  diagnosis,  653 

 and  see  Tube  Casts 

—  turbid,  in  dyspepsia,  590 

Uterus,  disease  and  displacement  of,  a 
cause  of  backache,  596 


Vagus  and  Recurrent  Nerves,  on  the 
Laryngeal  Symptoms  which  result 
from  the  Pressure  op  an  Aneu- 
rysmal or  other  Tumour  on  the, 
cases,  chap,  xxv.,  401 

Valves  of  heart.    See  Heart 

Valvular  disease  of  the  heart  a  cause 
.  of  congested  kidney  with  albumen, 
749 

Vaso-constrictor  nerves,  18 

—  dilator  nerves,  18 

 motor  nervous  system,  16 

Veale,  Dr.,  on  Esbach's  quantitative 
estimation  of  albumen,  646  note 

Vegetations,  fibrinous,  on  aortic  valves, 
with  embolism  and  phlegmasia  do- 
lens,  552 

 explanation  of,  488 

Veins  of  chest,  enlargement  of  the 
superficial,  in  aneurysm  of  the  arch 
of  the  aorta,  568 

Venesection.  See  Blood-letting,  &c, 
(chap,  v.),  56 

—  in  aneurysm,  case  of  frequent,  573 
 Bright's  disease,  770 

 bronchitis,  rarely  required,  435 

 collapse  of  cholera,  good  effect 

of,  59,  83,  175 

 explanation  of  increase 

of  pulse  from,  115 

 explanation  of  slow 

flow  of  blood  in,  145 

 and  hot  injections  com- 
pared, 130 

—  in  collapse  from  pain  and  shock 
inadmissible,  139 

Venous  circulation,  passive  congestion 
of  the  kidney  with  albuminuria,  the 
result  of  impeded,  749 

Vertigo  from  chronic  Bright's  disease, 
710 

—  epileptic,  246 

—  from  camphor  poisoning,  316,  318 

—  from  heart  disease,  509 


WAT 

Vertigo,  from  impeded  return  of  venous 

blood,  293 
Virchow  on  amyloid  degeneration,  738, 

741 

—  on  embolism,  556 

Vision,  impairment  of,  in  chronic 
Bright's  disease,  707,  730 

—  loss  of,  in  one  eye  in  hysterical 
patients,  273 

Vocal  cord,  paralysis  of  one,  from 

aneurysm,  577 
 from  cancerous  tumour, 

389 

Vocal  cords,  paralysis  of  both,  from 
pressure  of  aneurysm  on  one  vagus, 
401 

 from  pressure  of  can- 
cerous tumour  on  both  vagi,  388 

 chief  modes  in  which  their  vibra- 
tion may  be  impeded,  386 

Vocal  fremitus,  variability  of  increase 
in  cases  of  consolidated  lung,  422 

Voice,  in  aneurysm  of  the  aorta, 
change  of,  568 

 asthma,  spasmodic,  392 

 cholera,  130 

 delirium    tremens,  tremulous, 

185 

 emphysema  of  lungs,  452 

 hysteria,  loss  of,  274 

—  not  affected  by  paralysis  of  the 
abductor  muscle,  case,  577 

 see  Hoarseness  and  Aphonia, 

chap,  xxii.,  386 
Vomiting  blood.    See  Hasmatemesis 

—  in  Bright's  disease,  treatment,  782 

—  and  headache  after  poisoning  by 
homoeopathic  preparation  of  cam- 
phor, 314 

—  hysterical,  275 

Voyage,  effect  of,  on  renal  disease,  773 

Wakefield,  Mr.,  successful  treatment 
of  choleraic  diarrhoea  by  carbonate 
of  soda  and  mint-tea,  101 
Walking  power,  loss  of,  in  hysteria,  273 
Waller,  Dr.  Bryan  C,  on  glomerulo- 
nephritis, 667 

—  on  '  arterio -capillary  fibrosis,'  716 
Warm  bath.    See  Hot 

Warty  growths  on  vocal  cords,  386 

—  vegetations  in  endocarditis,  486 
Water,  a  vehicle  of  cholera  infection 

89,  90,  91 

Watson,  Sir  Thomas,  on  the  author's 
'  Notes  on  Cholera,'  70 

—  on  '  active  ascites,'  610 
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Watson,  on  rheumatic  ulceration  of 
the  cardiac  valves,  487 

—  on  the  causes  of  disease,  8 

—  on  the  disappearance  of  a  hydrocele 
from  profuse  purging,  40 

Wax-like  appearance  of  walls  of  renal 
arteries  in  large  white  kidney  727 

 lardaceous  kidney,  742 

Wet  pack  for  catarrh,  432 

 Bright's  disease,  766 

 case  of  cure  of  acute  mania,  by 

234 

Whipham,  Dr.,  case  of  bilateral  palsy 
of  the  larynx  from  pressure  on  one 
vagus,  404  note 

White  kidney.  See  Bright's  Disease, 
chap,  xlv.,  sect,  vi.,  717 


ZIM 

Wilks,  Dr.,  on  a  case  of  chronic  renal 
disease  without  albuminuria,  071 

Wilks  and  Moxon  on  the  microscopic 
characters  of  granular  kidney,  691 

Worms,  epileptic  convulsions  from, 
244 


Yeo,  Dr.  Burner,  on  the  pathology 

of  rigors,  262 
Yeo,  Professor  Gerald,  experiments 

to  illustrate  the  action  of  croton  oil, 

137 


Zimmerman's  experiments  on  the  blood 
of  animals,  39 
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Human  Osteology. 
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8vo,  with  Wood  Engravings  and  Photo- 
graphs, 8s. 
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cine. By  Gerald  F.  Yeo,  M.D., 
F.R.C.S.,  Professor  of  Physiology  in 
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Principles  of  Human  Physi- 
ology. By  W.  B.  Carpenter,  C.B., 
M.D.,  F.R.S.  Ninth  Edition.  By 
Henry  Power,  M.B.,  F. R.C.S.  8vo, 
with  3  Steel  Plates  and  377  Wood  Engrav- 
ings, 31s.  6d. 

Elementary  Practical  Biology : 

Vegetable.  By  Thomas  W.  Shore, 
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parative Anatomy  at  St.  Bartholomew's 
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Histology  and  Histo-Chemistry 
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8vo,  with  608  Engravings,  21s. 
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for  Students  and  Practitioners.  By  J.  C. 
Draper,  M.D.,  LL.D.,  Professor  of 
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Medical  Jurisprudence : 

Its  Principles  and  Practice.  By  Alfred 
S.  Tavlor,  M.D.,  F.R.C.P.,  F.R.S. 
Third  Edition,  by  Thomas  Stevenson, 
M.D.,  F.R.C.P.,  Lecturer  on  Medical 
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In  Relation  to  Medical  Jurisprudence  and 
Medicine.  Third  Edition.  Crown  8vo, 
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Lectures  on  Medical  Jurispru- 
dence. By  Francis  Ogston,  M.D., 
late  Professor  in  the  University  of  Aber- 
deen. Edited  by  Francis  Ogston,  Jun., 
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The  Student's  Guide  to  Medical 
Jurisprudence.  By  John  Aber- 
crombie,  M.D.,  F.R.C.P.,  Lecturer  on 
Forensic  Medicine  to  Charing  Cross 
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Influence  of  Sex  in  Disease. 
By  W.  Roger  Williams,  F. R.C.S., 
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Microscopical  Examination  of 
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J.  D.  Macdonald,  M.D.,  F.R.S.,  Ex- 
Professor  of  Naval  Hygiene  in  the  Army 
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Wards  throughout  the  World. 
By  Henry  C.  Burdett.    8vo,  7s. 
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Cottage      Hospitals  —  General, 

Fever,  and  Convalescent :  Their 
Progress,  Management,  and  Work.  Second 
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tions.   Crown  8vo,  14s. 

Hospitals,  Infirmaries,  and  Dis- 
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rior Arrangement,  and  Management; 
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and  74  Illustrations.  By  F.  Oppert, 
M.D.,  M.R.C.P.L.  Second  Edition. 
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Hospital  Construction  and 
Management.  By  F.  J.  Mouat, 
M.D.,  Local  Government  Board  Inspec- 
tor, and  H.  Saxon  Snell,  Fell.  Roy. 
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15s.  each;  or,  the  whole  work  bound  in 
half  calf,  with  large  Map,  54  Lithographic 
Plates,  and  27  Woodcuts,  35s. 

Public  Health  Reports. 

By  Sir  John  Simon,  C.B.,  F.R.S. 
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A  Manual  of  Practical  Hygiene. 
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Edition,  by  F.  DE  Chaumont,  M.D., 
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A  Guide  to  the  Measurement  of  the 
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Roberts,  F.R.C.S.  8vo,  with  numerous 
Illustrations  and  Tables,  8s.  6d. 
By  the  same  Author. 
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and  Imperfect  Eyesight.  8vo,  with 
a  Table  of  Coloured  Wools,  and  Sheet  of 
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Illustrations  of  the  Influence  of 
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By  Daniel  Hack  Tuke,  M.D., 
F.R.C.P.,  LL.D.  Second  Edition. 
2  vols,  crown  8vo,  15s. 

By  the  same  Author. 

Sleep-Walking  and  Hypnotism. 

8vo,  5s. 

A    Manual    of  Psychological 

Medicine.  With  an  Appendix  of 
Cases.  By  John  C.  Bucknill,  M.D., 
F.R.S.,  and  D.  Hack  Tuke,  M.D., 
F.R.C.P.  Fourth  Edition.  8vo,  with  12 
Plates  (30  Figures)  and  Engravings,  25s. 

Mental  Affections  of  Childhood 

and  Youth  (Lettsomian  Lectures  for 
1887,  &c).  By  J.  Langdon  Down, 
M.D.,  F.R.C.P.,  Senior  Physician  to  the 
London  Hospital.    8vo,  6s. 

Private  Treatment  of  the  Insane 

as  Single  Patients.  By  Edward 
East,  M.R.C.S.,  L.S.A.  Crown  8vo, 
2s.  6d. 


Mental  Diseases. 

Clinical  Lectures.  By  T.  S.  Clouston, 
M.D.,  F.R.C.P.  Edin.,  Lecturer  on 
Mental  Diseases  in  the  University  of 
Edinburgh.  Second  Edition.  Crown 
8vo,  with  8  Plates  (6  Coloured),  12s.  6d. 
Manual  of  Midwifery. 

By  Alfred  L.  Galabin,  M.A.,  M.D., 
F.R.C.P.,  Obstetric  Physician  to,  and 
Lecturer  on  Midwifery,  &c.  at,  Guy's 
Hospital.  Crown  8vo,  with  227  En- 
gravings, 15s. 

The    Student's    Guide  to  the 

Practice  of  Midwifery.     By  D. 

Lloyd  Roberts,  M.D.,  F.R.C.P.,  Lec- 
turer on  Clinical  Midwifery  and  Diseases 
of  Women  at  the  Owens  College ;  Obstetric 
Physician  to  the  Manchester  Royal  In- 
firmary. Third  Edition.  Fcap.  8vo,  with 
2  Coloured  Plates  and  127  Wood  Engrav- 
ings, 7s.  6d. 

Lectures  on  Obstetric  Opera- 
tions :  Including  the  Treatment  of 
Haemorrhage,  and  forming  a  Guide  to 
the  Management  of  Difficult  Labour. 
By  Robert  Barnes,  M.D.,  F.R.C.P., 
Consulting  Obstetric  Physician  to  St. 
George's  Hospital.  Fourth  Edition.  8vo, 
with  121  Engravings,  12s.  6d. 

By  the  same  Author. 

A  Clinical  History  of  Medical 

and  Surgical  Diseases  of 
Women.  Second  Edition.  8vo,  with 
181  Engravings,  28s. 

Clinical  Lectures  on  Diseases 

of  Women  :  Delivered  in  St.  Bartho- 
lomew's Hospital,  by  J.  Matthews 
Duncan,  M.D.,  LL.D.,  F.R.S.  Third 
Edition.    Svo,  16s. 

By  the  same  Author. 
Sterility  in  Woman. 

Being  the  Gulstonian  Lectures,  delivered 
in  the  Royal  College  of  Physicians,  in 
Feb.,  1883.    8vo,  6s. 

Notes  on  Diseases  of  Women  : 

Specially  designed  to  assist  the  Student 
in  preparing  for  Examination.  By  J.  J. 
Reynolds,  L.R.C.P.,  M.R.C.S.  Third 
Edition.    Fcap.  8vo,  2s.  6d. 

By  the  same  Author. 

Notes  on  Midwifery: 

Specially  designed  for  Students  preparing 
for  Examination.  Second  Edition.  Fcap. 
8vo,  with  1  5  Engravings,  4s. 

Dysmenorrhcea,   its  Pathology 

and  Treatment.  By  Heywood  Smith, 
M.D.  Crown  8vo,  with  Engravings, 
4s.  6d. 

A  Manual  of  Obstetrics. 

By  A.  F.  A.  King,  A.M.,  M.D.,  Pro- 
fessor of  Obstetrics,  &c,  in  the  Columbian 
University,  Washington,  and  the  Univer- 
sity of  Vermont.  Third  Edition.  Crown 
8vo,  with  102  Engravings,  8s. 
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The    Student's   Guide    to  the 

Diseases  of  Women.  By  Alfred 
L.  Galabin,  M.D.,  F.R.C.P.,  Obstetric 
Physician  to  Guy's  Hospital.  Fourth  Edi- 
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West  on  the  Diseases  of 
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J.  Matthews  Duncan,  M.D.,  F.R.C.P., 
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Obstetric  Aphorisms  : 

For  the  Use  of  Students  commencing 
Midwifery  Practice.  By  Joseph  G. 
Swayne,  M.D.  Eighth  Edition.  Fcap. 
8vo,  with  Engravings,  3s.  6d. 

Handbook  of  Midwifery  for  Mid- 
wives  :  By  J.  E.  Burton,  L.R.C.P. 
Lond.,  Surgeon  to  the  Hospital  for 
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With  Engravings.    Fcap.  8vo,  6s. 

A  Handbook  of  Uterine  Thera- 
peutics, and  of  Diseases  of  Women. 
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Edition.    Post  8vo,  10s. 
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In  Health  and  Disease :  A  Clinical 
Treatise  on  the  Diseases  of  the  Nervous 
System  incidental  to  Women  at  the  De- 
clineofLife.  Fourth  Edition.  8vo,  ios.  6d. 

Diseases  of  the  Uterus,  Ovaries, 
and  Fallopian  Tubes  :  A  Practical 
Treatise  by  A.  Courty,  Professor  of 
Clinical  Surgery,  Montpellier.  Translated 
from  Third  Edition  by  his  Pupil,  Agnes 
McLaren,  M.D.,  M.K.Q.C.P.I.,  with 
Preface  by  J.  Matthews  Duncan,  M.D., 
F.  R.  C.  P.    8vo,  with  424  Engravings,  24s. 

The  Female  Pelvic  Organs : 

Their  Surgery,  Surgical  Pathology,  and 
Surgical  Anatomy.  In  a  Series  of  Coloured 
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mentaries, Notes,  and  Cases.  By  Henry 
Savage,  M.D.,  F.R.C.S.,  Consulting 
Officer  of  the  Samaritan  Free  Hospital. 
Fifth  Edition.  Roy.  4to,  with  17  Litho- 
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A    Practical  Treatise    on  the 

Diseases  of  Women.  By  T.  Gail- 
lard  Thomas,  M.D.,  Professor  of 
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Fifth  Edition.  Roy.  8vo,  with  266  En- 
gravings, 25s. 

Backward  Displacements  of  the 
Uterus  and  Prolapsus  Uteri  : 
Treatment  by  the  New  Method  of  Short- 
ening the  Round  Ligaments.  By  WIL- 
LIAM Alexander,  M.D.,  M.Ch.Q.U.I., 
F.  R.  C.  S. ,  Surgeon  to  the  Liverpool  Infir- 
mary. Crown  8vo,with  Engravings,  3s.  6d. 


Gynaecological  Operations : 

(Handbook  of).  By Aluan  II.  G.  Doran, 
F.R.C.S.,  Surgeon  to  the  Samaritan  Hos- 
pital.   8vo,  with  167  Engravings,  15s. 

Abdominal  Surgery. 

By  J.  Greig  Smith,  M.A.,  F.R.S.E., 
Surgeon  to  the  Bristol  Royal  Infirmary. 
8vo,  with  43  Engravings,  15s. 

Ovarian  and  Uterine  Tumours: 

Their  Pathology  and  Surgical  Treatment. 
By  Sir  T.  Spencer  Wells,  Ban., 
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